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Osone in the Oxidation oPAJdehydee, 737 
Briscoe (Prof. H. V. A.), Dust Control in Industry, 773 ; 

Intermediate Chemistry (Review), 910 
Brocket (Lord), gift of Devil's Dyke, Whoathampstead, as 
an open space, 764 

Brockway (L. O.), [L. Pauling and], Carbon-Carbon Bond 
Distances, 688 

do Broglie (Due), Lord Rutherford, 1060 
Brohult (S.), Splitting of the Hiemocyanin Molecule by 
Ultra-Sonic Waves, 806 

Broniewski (W.), S. Przedpoiski and 8. Sulowski, Some 
Physical and Chemical Properties of Very Pure 
Steels, 334 

Brooke (G. B.), and A. G. Waddington, Determination of 
Alumina in Metallic Aluminium, 868 
Brooks (C. F.), and A, H. Tioesen, Meteorology of Great 
Floods in the Eastern United States, 511 
Broom (Dr. R.), Discovery of a Lower Molar of Australo- 
■frithecu*, 081 

Brown (A. B.), and R. G. H. Cormack, Heteroauxin and 
Cambiai Activity, 898 

Brown (A. G.), [M. B. Crane and]. Incompatibility and 
Sterility in Sweet Cherries, 1019 
Brown (Dr. D.), Sound-Films as Diffraction Gratings for 
Visual Fourier Analysis of Sound-Waves, 1099 
Brown (J. M.), appointed lecturer in political science in 
the United College, St. Andrews University, 207 
Brown (L. W.), [Dr. F. W. G. White and]. Annual Varia¬ 
tion of the Absorption of Wireless Waves in the 
Ionosphere, 931 

Brown (Prof. P. E.), [death], 226 

Brown (R, S.), Anatomy of Ophelia cluthemis McGuire, 
292 

Browne (E. T.), [death], 1043 

Brueo (E. L.), Gold Deposits of the Canadian Shield, 116 
Bruce (M. M.), Utilization of Leisure, 229 
Brtiok (Dr. H.), appointed first junior observer in the 
Cambridge Solar Physios Observatory, 819 
Brunner (Dr. O.), awarded the Rudolf Wegscheider prize 
of the Vienna Academy of Sciences, 332 
Brunowaky (B. K.), [Prof. W. I. Vernadsky, C. G. Kuna* 
sheva and]. Concentration of Meaothorium-1 by 
Duckweed (Lenina), 317 

Brunt (Prof. 1>.), and others. Investigation of the Upper 
Air, 876 

de Bruyne (Dr. N. A.), awarded the Simms gold medal of 
the Royal Aeronautical Society, 1094 
Budden (K. G.), and J. A. Ratolij&fe, An Effect of Cata¬ 
strophic Ionospheric Disturbances on Low-frequency 
Radio Waves, 1060 

Buflflo (J. P.), Origin of the Calcium Bicarbonate in the 
Waters of the River Versoix (Canton of Geneva), 
125 

Builder (2>r. G.), [Dr. A. L. Green and], Control of,Wireless 
Signal Variations, 76 

Bull (Dr. H. B.), The Biochemistry of the Lipids {Review), 
787 

Bull (L.), and P. Girard, Influence of Electric and Mag¬ 
netic Fields on the Electric Spark in Air at Atmo¬ 
spheric Pressure, 1111 

Duller (Prof. A. H. R.), awarded a Royal medal of the 
Royal Society, 840; presented with a Royal medal 
of the Royal Society ; work of, 980 
Bullock (W.), Gold Mining with the Aid of Aeroplanes, 100 
Bulman (Dr. O. M. B»), appointed lecturer in palwozoology 
in Cambridge University, 123 
Bunting (E. N.), [R. F. Geller and], Lead Borates, 34 
Burch ell (J. P, T.), Pottery in the Palaeolithic Period, 800 
Burg (A, B.), and H. I. Schleeinger, Borine Carbonyl, 74 
Burgess (A. H,) f Drying of Plant Materials, 1104 
Burn (Prof. J, H.), appointed professor of pharmacology 
in Oxford University ; work of, 227 ; elected a pro¬ 
fessorial fellow of Bcdliol College, Oxford, 694 
Bum (W. S,), Development of the Two-Stroke Cycle Oil 
Engine, 697 
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Bumhftm (<L), [P- C. Croft#, P. A. Leighton and], Structure 
of Water, 512 

Burnous (E. GO, Ethnology of Wallis Island, 812 

Burton { Prof, E. F.) r Refractive Indexes of Helium I 
and II, 1015 

Bushneil, jun. {D. I.), Early Indian Sites in Virginia, 
U.S.A., 854 

Butenandt (Dr. A.) f awarded the Soheele medal of the 
Chemical Society of Stockholm, 274 

Butler (Dr. N. Murray), conferment upon, of an honorary 
doctorate by Edinburgh University, 80 

Buzzard (Sir E. Farquhar), conferment upon, of an 
honorary doctorate by Queen’s University, Belfast, 
100 

Byerly (Prof,), Earthquakes off the Coast of Northern 
California, 937 

Byng (E. 8.), and G. A. Robinson, Education in Industrial 
Management, 79 

Byron (R.), The Road to Oxiana (Review), 788 


Cadbury (Edward), conferment upon, of an houorary 
doctorate by Birmingham University, 80 
Cady (Prof. W. G.), awarded the Duddoll medal of the 
Physical Society ; work of, 55 
Caie («T. M.), State Intervention in Agriculture, 416 
Cajal (Santiago Kam6n y), Translated by Prof. R. H. 
Craigie, with the assistance of Prof. <J. Cano, Recol¬ 
lections of My Life (Review), 017 
Caiman (Dr. W. T.), conferment upon, of an honorary 
doctorate by St. Andrews University, 094 
Cameron (Dr. O. R.), conferment upon, of the title of 
professor by London University, 207 
Cameron (T. W. M.), Life-History of ApophaUu# venvMu*, 
510 

Oflmm (G. L.), awarded the senior mathematical scholar¬ 
ship of Oxford University, 38 
Campbell (D.), Electric Furnaces, 59 
Campbell (Sir Malcolm), Motor-boat Speed Record, 400 
Campbell (Dr. N. R.), Measurement of Radiant Energy 
(/fevieiv), 828 

Camsell (C.), Mining Industry of Canada, 542 

Candler (A. C.), Atomic Spectra and the Vector Model. 

2 Vole. (/&sv*ev>)» 020 

Cannon (D. A.), awarded a Medical Research Council 
junior research fellowship in tropical medicine, 274 
Oapdeoomme (L.), and P. Jacquet, Reflecting Power of 
Copper, 40 

Capstiok (Dr. J, W.), [obituary article], 225 

Carey (Isabella P.), [J. Algar and], Synthesis of Flavonols : 

Oxidation of Flavindogenides, 292 
Carpenter (F. M.) f Fossil Insects from Kansas Rocks, 110 
Carpenter (Prof. G. D. Hale), Attitude and Concealing 
Coloration, 684 ; Wild Birds and Butterflies, 974 
Carpenter (Sir Harold), awarded the Carl Lueg gold 
medal of the Verein deutsober EisenhUttenleute; 
work of, 075 

Carr (Dr. Emma R.), awarded the Francis B. Garvan gold 
medal of the American Chemical Sooioty, 888 
Carr (Dr. F. H,), elected president of the Association of 
British Chemical Manufacturers, 719 
Carrisson (G.), Rapid Counting of a Microbial Suspension, 
376 

CarroU (Prof. J. A.), Method of Determining Stellar 
Rotation, 162 

Carton (Prof. E.), R&lig&ss par Dr. P. Vincensini, Logons 
*ur la thAorie des ©spaces & connexion projective 
(Review), 950; appointed Rouse Ball lecturer in 
Cambridge University for 1837-38, 1026 
Carter (Major B. C.), and A. G. Pugsley, awarded the 
Edward Busk memorial prize of the Royal Aero¬ 
nautical Society, 1094 

Carter (Dr. G. S.), appointed a lecturer in zoology m 
Cambridge University, 904 

Cathcart (E. B.) t [Dr. K. G. EmelAus, C. M, Minnis and], 
Electrical and Optical Properties of Iodine Vapour, 

m 

Cave (Dr. A. J. E.), Human Skeletal Remains in London, 
497 


vii 

Cavell (A. C.), [late Prof. T. M. Lowry and]. Intermediate 
Chemistry (Review) 910 

Caws ton (F. G.), Development of Teeth in the Radula of 
Fresh Water Molluscs ; South African larval Trema- 
todes with Forked Tails, 1028 
(Jayeux (L.), New Data on the Existence of Bacteria in 
. the Old Sedimentary Rocks, 124 
CefovskA (Miss J.), Circular Ultra-Sonic Grating in 
Liquids, 425 

Chadwick (Sir David), elected an honorary fellow of 
Sidney Sussex College, Cambridge, 38, 80 
Chadwick (Prof. J.), Lord Rutherford, 749 
Champion (Dr. F. C,), and A. Barber, Production of 
Positron and Electron Pairs by Bombardment of 
Mercury with ^-Particles of Low Energy, 106 
Chao (C. Y.), and T. H. Wang, Spacing of the Resonance 
Neutron Levels of Silver, Rhodium and Bromine 
Nuclei, 708 

Chaplin (H. O.), [Dr. L. Hunter and], Evidence of Re¬ 
stricted Rotation about the N-C Bond in 2 : 6-Di- 
Bubstitutod Acetanilides, 890 
Chapman (F.), National Museums of Natural History, 
272 

Chapman (Prof. 8.), Cosmic Rays and Magnetic Storms, 
423 ; appointed a member of the Cambridge Univer¬ 
sity Committee for Geodesy and Geophysics, 1026 
Chapman (V. J.), A Dune Drainage System, 592 
Chariesworth (Prof. J. K.), Map of the Glacier Lakes and 
Local Glaciers of the Wicklow Hills, 251 ; 977 
Charpy (G.), Determination of Silicon in Steels, 820 
Chosen (F. N,), [late H. C. Robinson and], The Birds of 
the Malay Peninsula. Vol. 3: Sporting Birds; 
Birds of the Shore and Estuaries (Review), 1034 
Cliatterjee (Prof. B. C.), The Hydro-elec trio Practice in 
India. 2 Vole. (Review), 442 
Chenery (E. M.), Colour of Hydrangea Flowers, 320 
Childs (Dr. E. C.), The Function of Experiment, 852 
Childs (S. W.), gift by, to Yale University for cancer 
research, 21 

China (W, E.), [I. W. Helmsing and]. Hemipterous Insects 
of the Family Peloridiidee, 320 
v. Cholnsky (Dr. L.), [Prof. L. Zechineister und], Die 
Chromatograpliiacha Adsorptionsmethode: Grand- 
lagen, Methodik, Anwondungen (Review), 48 
Chretien (A.), and J. Kraft, Uranyl Phosphites, 251 
Church (Dr. A. H.), [obituary article], 268 
Chureher (B. G.), and A. J. King, Performance of Noise 
Meters in Terms of the Primary Standard, 331 
Oi merman (C.), and P. Wenger, Micro-separation of Zinc 
by Means of o-Oxyquinoline in Acetic Solution ; 
Volumetric Micro-estimation of Zinc in Alkaline 
Solution, 737 

Clark (A. J.), and J. Kaventoa, Pharmacology of Tetra- 
methylammonium, 325 

Clark (E. Graham), appointed secretary to the Institution 
of Civil Engineer, 1038 

Clark (Frances N.), Intersoasonol and Intraseasonal 
Changes in the Size of the California Sardine ; Fishing 
Localities for the California Sardine, 858 
Clark (G. L.), elected an Isaac Newton student of Cam¬ 
bridge University, 904 

Clarke (Dr. J. G. D.) f Mesolithic Site in Surrey, 144 
Clarke (S. H.), Gurjun, Apitong, Kerning, Kapur and 
Allied Timbers, 826 

Claus (W. D.), [A. Hollander and], Problem of Mito¬ 
genetic Radiation, 1007 

Clay (J.), and G. van Kleef, Conductivity of Pure Gases 
at High Pressures, 11H 

Clayton (Dr. A. E.), Validity of Laws of Electrodynamics, 
246 

Clegg (Dr. H. A.), [Dr. C. Hill and]. What is Osteopathy ? 
(Review), 788 

Clifford (F. W,), A Census of Periodicals (Review), 780 
Clifton (Dr, C. E-), Prevention of Assimilation in Respiring 
Cells, 318 

Cline (J. K.), R. R. Williams and 3. Finkelstein, Synthesis 
of Vitamin B t , 856 
Clinton (Dr. G. P.), [death], 393 
Cloassen (Prof. P. W.), [death], 455 
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Clouston (Flying Officer A. E.), and Mrs. Kirby-Green, 
New Flying Speed Records 888, 929 
Cochrane (Flora), Histological Analysis of Eye Pigment 
Development in Drosophila pseudo-obscur a, 292 
Cockerell (Prof. T. D. A.), Zoological Nomenclature, 27 
Cockerham (Dr. G.), Potato Flowers and Dissemination of 
Potato Viruses, IKK) 

(Peking (W. T.)> Wireless Servicing Manual. Third 
edition {Review), 914 

Codos (M.) f and others, Flying Speed Record, 929 
Colas [Raymond Hamct and], Botanical Origin of the 
Chuchuhuasha, 334 

Colo (F. C.), Petrofabrio Study of Moine Schists, 429 
Cole (H. A.), Breeding of Oysters in Tanks, 854 
Cole (L. W. L.), [('apt, H. Barkworth and], Acidosis and 
Off-flavoured Milk, 324 

Colo (Dr. R.), retirement of, from the directorship of the 
Hospital of the Rockefeller Institute for Medical 
Research, 104 

CnUinge (Dr. W. K.), Wild Birds and Butterflies, 974 
Collins (Prof. H. H.)» [death], 570 

Collins (Prof. H. J.), and C. A. Hart, Principles of Road 
Engineering {Review), 441 

Collins (Dr. Mary), Rabkin’s Polychromatic Plates for 
Color Sense Examination {Review), 49; Tests for 
Colour Defects, 414 ; 532 ; 669 
Cornvio (Dr. L. J.), Dr. J. R. Airey, 796 
Conant (d. B.), [Prof. N. H. Black and], New Practical 
Chemistry ; Fundamental Principles Applied to 
Modom Life {Review), 173 

Cone (W. H.), and H. V. Tartar, Passivity of Iron, 11.7 
Conn (G. K. T,), [Dr. G. B. B. M. Sutherland and], Infra¬ 
red Spectrum of Totradeuteroethylcno, 644 
Constable (Dr. J. E. R.), Science in Everyday Life, 467 
Conway (Prof. E. J.), Structural Laws of the Mammalian 
Kidney with Theoretical Derivations, 40; J. M. 
O'Connor and D. K. O'Donovan, Influence of Tem¬ 
perature on the Activity of the Kidney in Relation 
to its Influence on Oxygen Consumption, 40 
Cook (F. C.)» and others, Road Design and Road Safety, 
660 

Cook (S. i\), [K. CL Scott and], Effect of Radioactive 
Phosphorus upon the Blood of' (trowing Chicks, 293 ; 
K. U. Scott and P. Abelson, Deposition of Radio- 
phosphorus in Tissues of Growing Chicks, 944 
Cook (Dr. W. R. L), [C. C. Hentschel and], Biology for 
Medical Students. Socond edition ( Review ), 994 
Cooko (Mary Thaoher), Speed of Flight of Birds, 326 
Cooper (C. Forster), Middle Devonian Fish Fauna of 
Achanarras, 292; appointed director of the British 
Museum (Natural History), 967 
Copenhagen (W.J.), Sulphur as a Factor in the Corrosion 
of Iron and Steel Structures in the Sea (2), 1028 
Corbet (R. E.), [H. N. Holmes and]. Crystalline Vitamin A, 
1020 

Cormaek (R. G. H.), [A. B. Brown and], Heteroauxin and 
Cambial Activity, 898 

Gomes (J. J. 8,), Attitude and Concealing Coloration, 684 
Cornish (Dr. Vaughan), Borderlands of Language in 
Europe : and their relation to the Historic Frontier 
of Christendom (Review), 994; Apparent Enlargement 
of the Sun at the time of Rising and Setting, 1082 
Cortis-Jones (B.), [Dr. R. Lemberg, M. Norrie and], An 
Oxyporphyrin Hamiatin Compound os Intermediate 
between Protohwmatin and Verdohsematin, 66 
Corwin (W.), [J. W. Thompson, J. H. Aste-Salazar and]. 
Physiological Patterns and Mental Disturbances, 1082 
Costello (D. P.) ( awarded the Royal Asiatic Society*# 
Universities Essay prize, 967 

Cosyns (M.), Belgian Stratosphere Balloon Experiment, 
64; Abnormal Zenithal Distribution of Cosmic 
Rays, 931 

Cotter (J. L.), Extinct Mammals and Man in America, 243 
Cotton (R. T.), and N. E. Good, Insects and Mites in 
Stored Grain, 936 

Coursey (P. R.), Electrolytic Condensers : their Properties, 
Design and Practical Uses (Revteu?), 636 
Cousty (C.), Diamagnetism of Solutions of Iodine and the 
Purity of the Aloohol, 818 


Cowles (W. H. H.), and J. E. Thompson, A Text Book of 
Trigonometry : for Colleges and Engineering Sohools 
(Review), 344 

Cowley (E. G.), and Prof. J. R, Partington, Series Effect 
on the Dipolo Moments of Homo Alkyl Halides, 1100 
Cowling (T. G.), appointed lecturer in mathematics in 
University College, Dundee, 38 
Cox (E. U.), [F. J. Llewellyn, T. H» Goodwin and]. Crystal¬ 
line Structure of Pentaerythritol, 430 
Cox (E. W.), The Evolution of the Australian Merino 
{Remew), 870 

Crane (H. R.), [D. S. Bayley and], The jS-Rays from 
Lithium and Boron Isotopes, 776; [*L J. Turin and], 
The fi-Rays from Lithium and Boron Isotopes, 776 
Crane {M. B.), and A. G. Brown, Incompatibility and 
Sterility in Sweet Cherries, 1019 
Crawley (C. W. B.), [obituary article], 1002 
Crew (Prof. F. A. E.), Selective Action of Mortality, 410 ; 
The Sex Ratio, 449; Sex Ratio in the Domestic Fowl 
and its Bearing upon the Sex-linked Lethal Theory of 
Differential Mortality, 1027 ; and C. Auerbach, 
‘Spheroidal’ : a Mutant in Drosophila funebris affect¬ 
ing Egg Size and Shape, and Fecundity, 124 ; and Dr. 
C. Auerbach, New Mutation in Drosophila, 898; and 
others, The Sox-Ratio, 968; and S. S. Munro, Cynan- 
dromorphism and Lateral Asymmetry in Birds, 1027 
Croll (K. H.), Wide Horizons: Wanderings in Central 
Australia (Review), 1081 

Crommelin (Dr. A. C. D,), presented with the Walter 
Goodacre gold medal and gift of the British Astro¬ 
nomical Association, 800; [Mary Proctor and]. 
Comets: their Nature, Origin and Place in the 
Science of Astronomy (Review), 606 
Crosland (L.), Higher School Revision Mathematics 
(Review), 7 

Cross (E. J.), and Prof. F. M. Rowe, Prof. A. G. Perkin, 13 
Cross (P. C.), J. Burnham and P. A. Leighton, Structure 
of Water, 512 

Crouzon (Dr.), appointed professor of social medicine in 
the Paris Faculty of Medicine, 029 
Crowfoot (Dr, D.), The Two Crystalline Modifications of 
Insulin, 149 

Crowther (H.), [death], 1002 

Crowthor (Prof. J. A*), and H. Liebmann, An Effect of 
X-Radiation on the 5 Potential of Colloidal Graphite, 
28 ; Biological Action of X-Raya : a Theoretical 
Review (Silvanus Thompson memorial lecture), 1089 
Crowther (J. G.), Famous American Men of Science 
(Review), 439 ; Corigrds du Palais de la D6couverte, 
International Meeting in Paris : Physics, 710 
Crozier (W. J.), [A. H. Holway and]. Law of Minimal 
Discrimination of Intensities (2), 943 ; E. Wolf and 
Gertrud Zerrahn-Wolf, Specific Constants for Visual 
Excitation, 943 

Cullis (Prof. C. G.), retirement of; work of, 186 
Gumming (Dr. W. M.), [death], 309 
Cummins (G. B.), [J. C. Arthur and]. Rust Fungi of the 
Philippines, 648 

Cunningham (Dr. B.), River Flow Around Bends, 728; Est¬ 
uary Channels and Embankments (Vemon-Harcourt 
lecture), 1046; Inland Water Survey in Great 
Britain, 1106 

Curme, jun. (Dr. G. O.), Recent Progress in Synthetic 
Organic Chemistry, 901 

Curzon (H, H.), and R, W. Thornton, South African 
Native Cattle, 881 

Cushing (Prof. H,), [Prof. J. F. Fulton and], A Biblio¬ 
graphical Study of the Galvani and the Aldini 
Writings on Animal Electricity, 840 
Cuthberteon (Prof. A. C.), G. Gee and Prof. E. K. Rideal, 
The Kinetics of Polymerization, 889 
Cuthbcrtson (J. W.), Young's Modulus Apparatus, 811 
Cutler (D. Ward), and Miss Mabel Dunkley, Standard¬ 
ization of Potato Slopes for Bacteriological Teste, 1016 


Dale (Sir Henry), awarded the Copley medal of the Royal 
Society, 840; presented with the Copley medal of 
the Royal Society ; work of, 970 
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Dal&i (Dr. N. G.), [death], 1087 

Dales (J. L.), awarded a Medical Research Council junior 
research fellowship in tropical medicine, 274 
Palling (Prof. T.)> conferment on, of a degree by Cam¬ 
bridge University, 778 

Dalzell (Dr. J. Moir), Practical Stereoscopic Photography 
(Review;), 528 

Dandekar (8. B.), Lectures on College Algebra {Review), 831 
Panuatt (C. W.), appointed reader in metallurgy at the 
Imperial College—Royal School of Mines, 942 
Panzer (Pr.), Birth Policy and the Problem of Space, 
678 

Darlington (Dr. C. D.)» The Biology of Crossing-over, 
759 ; Interaction between Cell Nucleus and Cyto¬ 
plasm, 932 ; Recent Advances in Cytology. Second 
edition {Review), 1033 

Daunt (J. G.), awarded the Scott scholarship for research 
in physios of Oxford University, 819 
Pauvillier (A.), A Universal Counter, 477 
Davenport (H.), appointod on assistant lecturer in 
mathematics in Manchester University, 207 
Davenport (R. W.), The Ohio-Mississippi Floods of 1937, 
666 

Davev (D. Q.), Physiology of Nematodes, 645 
David (Prof. W. X.), and B. Pugh, Influence of Hydrogen 
and Water Vapour upon the Combustion of Carbon 
Monoxide Mixtures, 1098 

Davidson (Dr. J.), Bioclimatic Zones of Australia, 266 
Davidson (Rev. Dr. M.), Comets and Problems of Cosmo¬ 
gony, 799; Free Will or Determinism ? [Review], 
871 

Davies (Dr. A, Morloy), Evolution and its Modem Critics 
(Review), 912 

Davies (E. R.), Action of Light on Photographic Materials, 
997 

Davies (Dr. G. R.), [Sir Gilbert Morgan and], Preparation 
of Germanium and Gallium, 688 
Davies (J. D. G.), appointod assistant secretary of the 
Royal Society, 460 

Davies (Dr. R. D.), elected a research fellow of Christ’s 
College, Cambridge, 38 
Davis (Dr. A. H.), Noise {Review), 637 
Davis (H. T.), The Theory of Linear Operators : from 
the Standpoint of Differential Equations of Infinite 
Order (.Review?), 174 

Davison (E. H.), Field Teste for Minerals (Review;), 830 
Davisson (Dr. C. J.), awarded, with Prof. G. P. Thomson, 
the Nobel prize for physios ; work of, 882 
Davson, Bt. (Sir .Edward), [death], 268 
Davy (M. J. B.), Interpretative History of Flight {Review), 
037 

Dawson (Sir Philip), Co-ordination of Fuel Interests, 703 
Davmond (J. R.), Run-off after Rainstorms, 470 
Debierne (A,), A New Mode of Transformation, 518; and 
L. Goldstein, New Transformations Produced at Low 
Temperatures (Jrigadreachons), 656 
Debiesse (J.), Absorption Spectra of Microbial Broths, 
985 

De Bonder (Prof. T.), and Prof. P. Van Rysselbergho, 
Thermodynamic Theory of Affinity: a Book of 
Principles (Review;), 344 

Degerbol (M.), and others, Greenland Culture (2), The 
Eskimo, 177 

Delaplaoe (R.), Vapour Pressure of Gaseous Saturated 
Hydrocarbons at Low Temperatures in the Presence 
of SiHea Gel, 485 ; Pressure of some Permanent Gasos 
at Low Temperatures in the Presence of Silica Gel, 
985 

Detepino (M.) # and A. Horoau, Catalysis of the Cannizzaro 
Reaction by Active Nickel and Platinum, 208 
Delfoseo (Dr. J.), [Prof. M. de Hemptinne, J. Jungers 
and]# Raman Spectra of Deuteroethylenee, 323 
Dellinger (Dr. J. H.)# Ionosphere Disturbances, 732 
Delorme (G.), [P. Riou, H, Gamelin and], Distribution of 
Mangaaeee and Iron in the Conifers of Quebec 
Province, 1027 

Demassieux (Mine. Nathalie), and B. Federoff, Dehydra¬ 
tion of the Double Sulphate of Copper and Potassium, 


Demerec (M.), [H. Fricke and]. Influence of Wave-length 
on Genetic Effects of X-Rays, 619; [B. P. Kauf- 
mann and]. Frequency of Induced Breaks in Chromo¬ 
somes of Drosophila melanogaster, 943 
Demmelmair (A.), [Prof. V. F. Hess and]. World-wide 
Effect in Cosmic Ray Intensity, as Observed During 
a Recent Magnetic Storm, 316 
Dennoll (R.), Feeding Mechanism of Apseudes, 469 
Dent (Prof. Alberta), [Mary T. Dowd and], Elements of 
Foods and Nutrition {Review), 829 
Dcodhar (Dr. G. B.), Introduction to Optics (Review;), 216 
Desnuelle (P.), [Prof. P. Kuhn and]. Protein of Yellow 
Enzymo, 930 

Desveaux (R.) t [M. I-emoigne, P. Monguillon and], 
Reduction of Nitric Acid to Hydroxylamine by the 
Higher Plants, 293 

Des Vcaux (Dr. H. A.), Idealism, 691 
Dew (Dr. R. Elsdon), Races with a High Proportion of 
Blood Group AB , 1066; Bantu Blood Groups, 77; 
Blood Groups in Central Africa, 927 
Dowan (J. G.), and D. E. Green, A New Oxidation Catalyst, 
1097 

Dewar (J.), appointed lecturer in chemistry in the United 
College, St. Andrews University, 38 
Dewey (H.), Lower Greensand and Water Supply, 963 
Dewrance (Sir John), [death], 716 

Dhar (Prof. N. R.)» Chemical Stabilization (Review;), 340; 

Light in the Service of Man {Review), 444 
Diamond (J.), appointed a demonstrator in engineering in 
Cambridge university, 476 

Dible (Prof. J. H.), appointed professor of pathology at 
the British Postgraduate Medical School, 100 
Dickinson (Dr. H. C.), Enforcement of the Rules of the 
Road, 680 

Dickson (H.), A Short Periodic Growth Cycle and a 
Secular Variation in Lemna minor, 112 
Diebold (R.), [A. Travers and]. Isolation of Pure Cementito 
by Acid Attack of Ferrous Materials, etc., 1073 
Dietz [Fischer, Jiibermann and], Separation of the Rare 
Earths, 74 

Dingle (Dr. H.), Judgment by Hypothesis, 689 ; Science 
and the Unobservable, 903 

Divers (Dr. Edward), centenary of the birth of; work of, 
924 

Dixon (Prof. A. L.), Prof. E. B. Elliott, 267 
Dixon (J. K.), Cobalt Chloride Treatment of Sheep, 898 
Dixon (Prof. S. M.), G. Fitzgibbon and Dr. M. A. Hogan, 
Hydrography of the River Severn, 73 
Dixon (l)r. W. M.), Action of Iodoaeetate on Dehydro¬ 
genases and Alcoholic Fermentation, 806 -— 
Dixon-Scotfc (J.), England under Trust i the Principal 
Properties held by the National Trust in England 
and Wales {Review), 623 

Dobson (Dr. G. M. B.), appointed a member of the 
Advisory Council to the Privy Council for Scientific 
and Industrial Research, 680; elected on official 
fellow of Merton College, Oxford, 094 ; awarded the 
Symons gold medal of the Royal Meteorological 
Society, 929 

Dobzhansky (Prof. T.), Exposes de gen^tique, 2 : L'Effet 
de position ©t la th4orie de I’h6r<klit6 {Review), 788 
Dodd (Prof. E. L.), and Dr, J. Neyman, An International 
Conference on the Theory of Probability, 938 
Dodds (Prof, E. C.), Pituitary Extracts arid Gastric 
Ulcers, 159; M. E. H. Fitzgerald and W\ Lawson# 
(Estrogenic Activity of Some Hydrocarbon Deriva¬ 
tives of Ethylene, 772 

Dole (Prof. M.), Surface Tension of Strong Electrolytes, 

Doniach (Dr. I.), and Dr. J. C. Mottram# Sensitization of 
the Skin of Mice to Light by Carcinogenic Agents, 
588; Photodynamic Action of Carcinogenic Agents, 
933 

Donisthorp© (H.), Communal Life among Termites (Review;) 

Donkin (Bryan), Progress of Engineering# 798 
Donnan (Prof. F. G,), oonferment upon, of the title of 
emeritus professor of chemistry by London University, 
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Dorey (Dr. 8. F,), Chemical Intercrystalline Fracture of 
Riveted Joints in Boilers, 597 
Doudoroff (I 1 .), [F, B. Sumner and], Some Quantitative 
Relations between Visual Stimuli and the Production 
or Destruction of Melanin in Fishes, 83 
Douglas (Dr. A. V.), The Corona by Reflection from the 
Moon, 156 

Dowd (Prof. J.), Control in Human Societies (Review), 481 
Dowd (Mary T.), and Prof. Alberta Dent, Elements of 
Foods and Nutrition (Review), 829 
Dowaon (W. J.), and W. A. R. I). Weston, A Disease of 
Hawthorn, 116 

Drioton (Dr.), Bull Cults of Ancient Kgypt, lf J67 
Drysdalc (Dr. C. V.), Scientific Basis of Birth Control, 19 
Drumm (Dr. P. J.), [Dr. C. P. Stewart, H. Scarborough 
and], Isolation of Ascorbic Acid from Wine, 282 
Duokham (A. N.}, Agricultural Marketing Policy, 887 
Duclaux (J. P. E.), Anodic Polarization of Tungsten, 208 
Duelaux (J.), and M. Amat, Ultra-filters of Carborundum, 
656 

Dudley (Lord), work of the National Inst itute of Industrial 
Psychology, 1088 

Duerden (Prof. J. E.), [death], 455 ; [obituary article], 
576 

Dufraiase (C.), and J. Le Bras, Combustible Substances, 
Regarded as Helping Incombustible Extinguishers, 
for the Practical Extinction of Flames, 905 ; and 
J. Houpillart, Dissociable Organic Oxides, 1027 
Duggan (Dr. G. H.), elected an honorary member of the 
Engineering Institute of Canada, 274 
Du Mez (Prof. A. G.), [Prof. G. L. Jenkins and], Quantita¬ 
tive Pharmaceutical Chemistry : Containing Theory 
and Practice of Quantitative Analysis Applied to 
Pharmacy. Second edition {Review), 634 
Dunkloy (Mias Mabel), [D. Ward Cutler and], Standard¬ 
ization of Potato Slopes for Bacteriological Tests, 1016 
Dunlap, jun, (O. E.), Marconi: the Man and his Wireless 
(Review), 260 

Dunlop (Miss Margaret), Oolitic Limestone Escarpment in 
Bronze Ago France, 243 

Dunlop (W. R.), A Psycho-Geometrical Representation of 
Personnel Organization, 152 
Dunnioliff (Dr. H. B.), Chemistry of Indian Opium, 92 
Dunton (W. F.), Validity of Laws of Electrodynamics, 246 
Dunworth (J. V.), awarded a Denman Baynes research 
studentship at Clare College, Cambridge, 435 
Durst (C. 8.), A West Indian Hurricane, 117 

E. S.), resignation from Sheffield University. 

Du Toit (Dr. P. J.), and Dr. A. I. Malan, Phosphorus and 
Calcium Deficiency Diseases as Two (Etiologieally 
Distinct Entities, 153 
Duval (C.), Cobalt Hydroxides, 985 
Du Val (P.), appointed an assistant lecturer in mathe¬ 
matics in Manchester University, 207 
Dwyer (Sister Cecilia Marie). [G. S. Sperti, Prof. J. R. 
Loofbourow and], Proliferation-promoting Substances 
from Cells Injured by Ultra-Violet Radiation, 643 
Dyson (Sir Frank), and Dr. R. v. d. R. Woolley, Eclipses 
of the Sun and Moon {Review), 991 


Earl (J. 0,), and N. Q» Hills, Action of Nitrous Acid on 
Amines, 1105 

Easterfleld (T. E.), awarded a Denman Baynes research 
studentship at Clare College, Cambridge, 435 

Eaattnan (Prof. A. V.), Fundamentals ofVacuum Tubes 
{Review), 953 

Eaton (Dr. M, D.), [Prof. F. Urban and], Spectroscopic 
observations of Reactions between Laotoflavin, the 
Coulter Compound, ‘Cytochrome b\ and Cytochrome 
c, 466 

Itokardt (A.), Production of Artificial Radioactive Elements, 
649 

Bekersley (T> I*,), Irregular Ionic Clouds in the E Layer 
of the Ionosphere, 846 

Eddington (Sir Arthur), Relativity Theory of Protons and 
Electrons (Review), 742 
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Edisbury (Dr. J. R.), Dr. R, A. Morton and 0. W. Simp¬ 
kins, A Possible Vitamin A t » 234; [Dr. J. A. Lovern, 
Dr. R. A. Morton and], A New Source of Vitamin A, 
276 

Edwards (Dr. F. W.), appointed a deputy keeper in the 
department of entomology of the British Museum 
(Natural History), 61 

Ehrenbcrg (K.), Two New Remains of Primates from the 
Miocene of Lower Austria, 125 
Ehronfest, jun. (P.), [P. Auger, A. Freon, Mme. Th6r6se 
Grivet and], Mechanism of the Production of Cosmic 
Bundles, 292 

Einecke (Dr. E.), Das Gallium : Eine Kritische WUrdigung 
dor Erkenntnise© mit oxperimentellen Beitr&gen 
566 

Ellenby (C.), Relation between Body Size and Metabolism, 
863 

Elias (G.), Deep Well Drilling, 1093 
Ellingham (Dr. H. J. T.), appointed reader in physical 
chemistry at the Imperial College of Science and 
Technology, 942 

Elliott (Prof. E. B.), [death], 184 ; [obituary article], 267 
Elliott (N.), Atomic Distances in Crystals, 978 
Ellis (Dr. O. C. de C.), Behaviour of Cylinders of Inflam¬ 
mable Gas in a Fire, 935 

Ellison (Capt. F. B.), History of the Hay Railway, 1810— 
1864, 964 

Ellison (M. A.), Observation of a Fireball Train, 244 
Ellsworth (J,), Rapid Changes in the Tail of the Finsler 
Comet. 1937/, 985 

Elton (A.), and R. Fairthorne, Why Aeroplanes Fly 
(Review), 1035 

EmolCus (Prof. K, G.), E. B. Catheart and C. M. Minnis, 
Electrical and Optical Properties of Iodine Vapour, 
261 ; find J. Sayers, Negative Iona in Discharge 
Tubes, 1111 

Emerson (Dr. P.), [death], 716 

Emmerson (H. C.), and others. Location of Industry, 515 
Emslio (8. G.), Gravitational Statics in Three Dimensions, 
729 ; Diffraction of Slow Positive Ions, 463 
EndA (H.), and 8. Morioka, Magnesium Alloys, 978 
England (H. W.), [obituary], 881 
Enthoven (R. Ed, Indian Ethnography (Review), 213 
Ephrussi (B.), [G. W. Beadle and], Ovary Transplants in 
Drosophila melanogaster : Meiosis and Crossing-over 
in Super Females, 779 

Epstein (E.), Electrical Precipitation of the Disperse 
Phase of Organic and Inorganic Dispersoids by 
Radium Emanation, 1074 

Eriksson (H, A. S.), Ionization Energy of Li + and He, 151 
Erman (Prof. A.), [death], 15 ; [obituary article], 309 
Ernie (Lord), [death], 97 

Esnault-Pelterie (R.), Coefficient of Self-inductance of » 
Solenoid, 1073 

Eurich (Dr, F. W.), awarded the medal of the Textile 
Institute on retirement from the Anthrax Investiga¬ 
tion Board for Bradford and District; work of, 675 
Evans (D, O.), appointed assistant lecturer in chemistry 
in the department of bacteriology of Manchester 
University, 207 

Evans (D. 8,), awarded a Martin Thackeray studentship 
at King's College, Cambridge* 435 
Evans (G.), and others, Herbage and Forage Seeds, 1018 
Evans (H. Muir), Feeding Habits of Pleuronectid®, 116 
Evans (Dr. Joan), Index to the Palace of Minos, With 
Special Sections Classified in Detail and Chrono¬ 
logically Arranged by Sir Arthur Evans (Review), 486 
Evans (Dr, J. T.), Mud Fluid for Pressure Drilling Con¬ 
ditions, 202 

Evans (P.), Indian Oil Industry, 765; and A, Reid, 
DrillingMud, 1025 

Evans (Dr. R. D.}, presented with the Theobald Smith 
award in medical science* 460 
Evans (Dr. U. R»), Metallic Corrosion, Passivity and 
Protection (Review), 629 

Evans-Pritchard (Dr. E. E.), Witchcraft* Orooles and 
Magio Among the Agamic (Itaaew), 888 
Eve (Prof. A, S.), Lord Rutherford, 886; Interpretation 
of Atomic Constitution, 1061 
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Bvershed (8.), presentation of ft portrait of, to the Insti¬ 
tution of Electrical Engineers, 1094 
Evcrshed (W. L.)» Quantity Surveying for Builders. 

* Fourth edition (Review), 7 

Ewald (Dr. P. P.), Electron Diffraction in Crystals, 

928 * 

• Ewart (Prof. A. J.), ("death], 490 

Eyaton (Capt. G. E. T.), New World Land Speed Record, 

929 


Fabry (Prof. C.), retirement of; work of, 883 
Fahie (W. C.), Galileo and Mathematical Demonstration, 
046 

Fairbrothor (Dr. J. A. V.), High Intensity Light Sources, 
552 

Fairthome (R.), [A. Elton and], Why Aeroplanes Fly 
(Review)* 1035 

Faians and Martin, Protective Spray Deposits, 511 
Falconer (Prof. A. W.), appointed principal and vice- 
chancellor of Cape Town University, 476 
Falconer (Dr. J. D.), Darwin in Uruguay, 138 
Fallot (M.), Magnetic Properties ot Alloy* of Iron and 
Iridium, 820 ; Magnetic Properties of Alloys of Iron 
and Rhodium, 905 ; fit, Hoeart and], Identification of 
Various Phases by Magnetic Study and by the 
X-Rays in Alloys of Iron and Palladium, 81 
Fantham (Prof. H. B.), [death], 839; [obituary article], 
1001 

Farineau (Dr. J.), ^-Emission Bands of Zinc, Copper, 
Nickel and Cobalt, 508 

Fan's (Prof. E.), The Nature of Human Nature : and 
other Essays in Social Psychology (Review), 666 
Farquharson (J. 8.), Haboobs and Instability in the Sudan, 
687 

Farrington (A.), [K. Jessen and]. Bogs at Ballybetagh, 
with Remarks on the Development of Late-Glacial 
Deposits in Ireland, 376 

Fauteux (A.), awarded the Tyrrell medal of the Royal 
Society of Canada, 287 

Fawcett (Prof. C. B.), Changing Distribution of Population, 
411 

Fawcett (Prof. H. 8.), Citrus Diseases and their Control. 
Second edition (Review), 526 

Fawcett (W.), and Dr, A. B- Rendlo, Flora of Jamaica. 
Vol. 7, Late 8, Le Marchant Moore and Dr. A. B. 
Rendle (Review), 302 

Fedcroff (B.), [Mm©. Nathalie Demassieux and], Dehydra¬ 
tion of the Double Sulphate of Copper and Potassium, 
778 

Feldenkrais (M.), [M. Pauthenier, L. Vigneron and]. The 
Electrostatic Valve, 618 

Felix (Dr. A.), conferment upon, of an honorary doctorate 
by Queen’s University, Belfast, 166 
Fenner (C. N.), Magmatic Differentiation, 327 
Ferguson (W. B.), [death], 716; [obituary article], 797 
Fermi (Prof, E.), Lord Rutherford, 1052 
Ferraro (V. C. A.), Functions of Quaternions, 1111 
Ferris (Prof. G. F.), Atlas of the Scale Insects of North 
America (Review), 632 
Ffrench (Lt.-Gen, E. G.), [death], 226 
Field (Mies M. J.), Religion and Medicine of G& People 
(Revietv), 869 

Field (Prof. R. M.), elected a foreign correspondent of the 
Geological Society of London, 883 ; work of, 884 
Fieser (Prof. L, F.), The Chemistry of Natural Products 
Related to Phenanthrene. Second edition (Review), 
704 

Finch (Prof. G. I.), Electron Diffraction and Surface 
Structure (Bedcon Lecture), 800 
Findlay (Prof. A.), Use of the Name ’Racemic Acid’, 22 ; 

Chemistry for Everyman (Review), 300 : A Hundred 
^ Years of Chemistry (Ifcwtetc), 624 
Finkelstein (J*). (J, K. Cline, R. R. Williams and], Syn* 
thesis of Vitamin B t » 866 

Fischer, Delta end Jttbermann, Separation of the Rare 
Earthy 74 


Fjscher (Prof. H.), awarded the Davy medal of the Royal 
Society, 840; presented with the Davy medal of the 
Royal Society ; work of, 980 
Fischer (W. H.), [Dr. K. Miescher, E. Tschopp and], The 
Effect of Enol-Esters of Testosterone, 720 
Fisher (Prof. Allan G. B.), appointed Price professor of 
international economics at Chatham House ; work of, 
143 ; 842 

Fisher (Dr. R. C.), Research on Wood-Destroying Insects, 
368 

Fitzgerald (M. E. H.), [Prof. K. C. Dodds, W. Lawson and], 
(Estrogenic Activity of Some Hydrocarbon Derivatives 
of Ethylene, 772 

Fitzgibbon (G.), [Prof. S. M. Dixon, Dr. M. A. Hogan and], 
Hydrography of the River Severn, 73 
Flaura-Feh<Sr (G.), [L. Poliak and], Distribution of Sugar 
in the Body, and the Action of Insulin, 821 
Fleming (Sir Ambrose), Gugliolmo Marconi and the 
Development of Radio Communication, 963 
Fletcher (Dr, H, Morley), conferment, upon, of an honorary 
doctorate by Queen’s University, Belfast, 166 
Flett (Sir John Smith), The First Hundred Years of the 
Geological Survey of Groat Britain (Review), 916 
Fleur© (Prof. H. J.), Racial Evolution and Archaeology 
(Huxley Memorial Lecture), 945, 981, 

Flexner (Dr. S.), elected a supernumerary fellow of Balliol 
College, Oxford, 694 

Florence (Prof. P. S.), Economic Research and Industrial 
Policy, 411 

Flower (W. D.), Temperature and Relative Humidity in 
the Atmosphere over Lower Egypt, 813 
Fock (V.), The Neutrino Theory of Light, 113 
Folley (Dr. S. J.), and Dr. P. White, Response of the 
Pigeon Crop Gland to Prolactin: Inhibition by 
(Estradiol Monobensoate, 606 
Forbes (A. C.), Some Climatic Theories in Connexion with 
Tree Remains in and under Peat, 81 
Forbes (G.), appointed lecturer in forenaio medicine in 
Sheffield University, 207 

Ford (E.), The Nation’s Sea-Fish Supply; being the 
Buckland Lectures for 1936 (Review), 952 
Ford© (Prof. C. Daryll), A Compilation of Migrations 
(Review), 89 

Forster (Sir Martin), Chemical Changes and Chances 
Streatfeild memorial lecture), 1055 
Foadick (R.), work of the Rockefeller Foundation during 
1936, 500 

Foutkes (Major-Gen. C. H.), Offence and Defence in Gas 
Warfare (Review), 3 

Fourie (P. J.), and Dr. C. Rimington, Living Animal Cases 
of Congenital Porphyrinuria, 68 
Fowler (Prof. R. H.), Statistical Mechanics : the Theory 
of the Properties of Matter in Equilibrium. Second 
edition (Retnew), 382 

Fox (D. L.), Carotenoids and other Liquid-Soluble Pig¬ 
ments in the Sea and in Deep Marine Mud, 619 
Fox CF. W.), and W. Stone, Specificity of Indophenol in 
the Estimation of Ascorbic Acid in Fermented 
Products, 234 

Fox (Dr, J. J.), and Dr. A, E. Martin, Infra-Red Absorp¬ 
tion of Hydroxy Compounds near 3p, 937 
Fox (M ), [Prof. H. C. Urey, J. R. Huffman, H. G. Thode 
and], Concentration of Nitrogen Isotope, 612 
Fox (T. R. C.), appointed a demonstrator in engineering in 
Cambridge University, 476 

Fox-Wilson (G.), Trweot and Allied Pests of Fruits (Review), 
215 

Frame (J. W.), resignation from Sheffield University, 736 
Frame (W. M.), New Type of Threaded Connexion for Oil 
Well Casing, 117 

Francis (Dr. A. G.), appointed deputy Government 
chemist, 844 

Frank©! (Prof. M.), and R. Hainan, Natural Activation of 
Papain, 1016 

Frankenburger (Dr. W.), Katalytieche Umsetzungcn in 
homogenen und enzymatischen Syatemen (Fetneu>), 
327 

Fraser (Dr. F, C,), [J. R. Norman and], Giant Fishes, 
Whales and Dolphins ( Review), 911 
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Fraeor (Miss Lilian), Ecology of Sooty Mould Fungi, 1104 
Frazer (Sir James George), Aftermath : a Supplement to 
the Golden Bough (Review), 260 
Freak (R. H.), awarded a Salters’ Institute fellowship, 274 
Fred (E. B.), [P, W. Wilson and}, Mechanism of Symbiotic 
Nitrogen Fixation, 943 

Fredenhagen [Bonhoeffer and], Cannizzaro Reaction, 369 
French (Hr. J. Weir), Propagation of Optical Contact, 321 
French (Prof. S. J.), The Drama of Chemistry : How 
Man Deals with Atoms (Review), 634 
Freon (A.), [P. Auger, P. Ehrenfest, jun., Mine. Th6r6se 
Grivet and]. Mechanism of the Production of Cosmic 
Bundles, 292 

Fretter (Vera), Digestion in Polyplacophoran Molluscs, 976 
Fricke (H.), and M. Demerec, Influence of Wave-length on 
Genetic Effects of X-Rays, 519 
Friedrich (R.), (A. Maillard and], Products formed by the 
Incomplete Combustion of Light Liquid Hydrocarbon* 
985 

Friend (Dr. G. E.), Place of Vegetables and Fruit in the 
Well-balanced Diet, 615 

Frieaen (Prof. H.), Artificial Release of Crossing-over in 
Meiosis and Mitosis, 362 

Frisch (I>r. O, K.) t Dr. H. von Halban, jun. and Dr. J. 
Koch, The Magnetic Field Acting upon Neutrons 
inside Magnetized Iron, 360; Capture of Slow 
Neutrons in Light Elements, 895 
Frohlich (Dr. H.), Elektronentheorie der Metalie {Review), 
953 


Frolov (Prof, Y. P.}, translated by C. P. Dutt, Pavlov and 
his School: the Theory of Conditioned Reflexes 
(Review), 700 

Frost (Miss Nancy), Newfoundland Amphipoda and Deca¬ 
pod Larvae, 898 

Frost (Winifred E.), [C. F. Humphries and], Chironomid 
Fauna of the submerged Mosses, River Liffey, 976 
Frye (Royal M.), [Prof. N. A. Kent, W. H. Robinson and], 
Structure of Ha of Hydrogen, 236 
Fryer (Dr. A, C.). [obituary article], 674 
Fukushima (I.), [Y. Ishida, T. Suetsugu and], Determina¬ 
tion of Electronic Charge by the Oil Drop Method, 29 
Fulton (F.), awarded the Iiadclifle scholarship in pharma¬ 
cology of Oxford University, 166 
Fulton (Prof. J. F.), and Prof. H. Cushing, A Biblio¬ 
graphical Study of the Galvan i and the Aid ini 
Writings on Animal Electricity, 840 


Gaddum (Prof. J. H.), Conditioned Reflexes and Psyohol- 
ology {Review), 700 ; appointed professor of phar¬ 
macology at the College of the Pharmaceutical 
Society of Great Britain and director of the society’s 
Pharmacological Laboratories; work of, 717 
Oalpin (N.), Factors Affecting Hatching Weight of 
Chickens, 1027 

Gaivani, Bicentenary of, 391 ; Celebration at Bologna, 836 
Gamelin (H.), [P. Riou, G. Delorme and]. Distribution of 
Manganese and Iron in the Conifers of Quebec 
Province, 1027 


Gand (E-), [A. Tian and], Ionic Dissociation of the Alky] 
Halides, 293 

Qwdmr (Dr. A. D,), appointed reader in bacteriology in 
Oxford University and conferment upon, of title oi 
professor, 38 

Qardfecr (Elinor W.), and Dorothea M. A. Bate, The Bone¬ 
bearing Beds of Bethlehem; Their Fauna and 
Industry, 431 

Gardner (J, C. M.), Larvae of Indian Coleoptera, 592 
Gardner (Prof. Percy), [death], 142 ; [obituary article], 267 
Garland (Dr. H. G.), appointed clinical lecturer in medicine 
and honorary demonstrator in medical pathology in 
Leeds University, 942 

Garnett (Mias A.), Insolation and Belief, 776 
Garrod (Miss I). A, E.) # Flaked Flints from the Bone Bed* 
of Bethlehem, 808 

Gorrod (Dr. L. P.), appointed reader in bacteriology at St 
„ , B ^ h ? lom0w * 8 Hospital Medical CoUege, 942 
***^H&^^ a the Medical 


Gatenby (Prof, J. B.), Biological Laboratory Technique: 
an Introduction to Research in Embryology, Cytology 
and Histology (Review), 1081 

Gates (Prof. K. ft.), Double Structure of Chromosomes, 
1013 

Gautheret (It.), New Researches on the Culture of Cam¬ 
bium Tissue, 905; [A. Guilliermond and]. Conditions 
under which Neutral Bed produces the Vital Color¬ 
ation of the Vacuoles, 40 

Gaydon {A. G,), and Dr. R, W. B. Pearse, Band Spectrum 
of Chromium Hydride, CrH, 110 
Gaylor (Dr. Marie L. V.), Constitution of the Alloys of 
Silver, Tin and Mercury ; Dental Amalgams, 858 
Gee (G.), (Prof. A. C. Cuthbertson, Prof. E. K. Bideal and], 
The Kinetics of Polymerization, 889 
Geiringer (Martha), Influence of the Central Nervous 
System on the Adaptation of the Colour of the Frog 
(Hyla arborea L.), 41 

Gellor (R. F.), and E. N. Bunting, Lead Borates, 34 
George (Dr. W. H.), Keeping Pace with Physics {Review), 
443 

Germer (L. H.), and K. H. Storks, Structure of Langmuir- 
Blodgett Films of Stearic Acid, 779 
Ger<5 (Dr. L.), [Dr. R. Schmid and], Structure of a New 
System of CO Bands, 508 

Gibb (Sir Alexander), elected an honorary member of the 
Engineering Insfcituto of Canada, 274; Research in 
Engineering, 412 ; Engineering in Transport, 719 
Gibb (Prof. A. W.), [death], 97; [obituary article], 611 
Gibberd (G. F.), and others, Prontosil in Puerperal 
Infections, 284 

Gibbons (Dr. S. G.), Scottish Copepods, 116; Variations 
in Copepod Development, 1064 
Gibbs (J. Willard), A Commentary on the Scientific 
Writings of. Vol. I: Thermodynamics; dealing 
with the Contents of Volume One of the Collected 
Works. Edited by Prof. F. G. Dorman and Prof. A. 
Haas. VoL 2 : Theoretical Physics ; dealing with the 
Contents of Volume Two of the Collected Works. 
Edited by Prof. A. Haas (Review), 298 
Gibson (Prof. C. 8.), Elementaiy Chemistry and its Presen¬ 
tation (Review), 173 ; Production of Thin Gold Filins, 
279 j Constitution of Aureus Compounds: Gold 
Mirrors, 583; A Survey of Organic Chemistry 
(Review), 868 

Gifford (E. W,), and Prof. A. L. Kroeber, Pomo Culture, 686 
Gilbert (Dr. W. M.), [death], 309 

Gill (E. W. B.), Effect of a Magnetic Field on the Elee- 
trodoless High-frequency Discharge, 1061 
GiUam (A. E.), Prof. I. M. Heilbron, Dr. E. Lederer and 
V. Bosanova, Differences in the Chromogonic Proper¬ 
ties of Freshwater and Marine Fish Liver Oils, 233 
Gilson (H. C.), The Percy Bladen Expedition to Lake 
Titicaca, 877 ; appointed a demonstrator in zoology 
in Cambridge University, 1026 
Ginns (D. W.), awarded the John Winbolt prize of Cam¬ 
bridge University, 291; Tests for Stresses in Engin¬ 
eering Materials, 858 

Girard (Dr. A.), A. Bay and G. Richard, Antimicrobial 
Action of some Aromatic Compounds, 283 
Girard (P.), (L. Bull and]. Influence of Electric and 
Magnetic Fields on the Electric Spark in Air at 
Atmospheric Pressure, 1111 

Glassel (S. A.), Poroettantds and Pmnofcherids from 
Tropical North American Waters, 88 
Glaaspoole (Dr. J.), The Wettest Place in the British 
Islee, 540 

Glick (D,), Choline Esterase Activity of Superior Cervical 
Ganglia, 426 

Glock (W, 8.), Climatic Cycles and Tree Growth, 855 
Glocker (Prof. R.), MaterwdprUfung mit Rbntgenstrahlen s 
unter besonderer Berticksichti gung der Rdntgen- 
metallkunde. Zweite Auflage (Review), 914 
GlUckamann (Tanslev, Spear and], Radiation and Cell 
Division, *686 

Glynn (H. E.), [A. L. Bacharaoh and], Liver Extract and 
Hemoglobin in Bats, 896 

Goldenweiaer (Prof. A,), Anthropology; an Introduction 
to Primitive Culture (Review), 832 
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Goldschmidt (B.), Fractionation Coefficients of Salts 
possessing several Hydrates, 477 
Goldschmidt (H. J.), [A, J. Bradley, H. Lipson, A, Taylor 
and], Investigation of Equilibrium Diagrams of 
Ternary Alloys by X-Rays, 543 
Goldschmidt (R.), A Remarkable Parallelism, 83 
Goldschmidt (Prof. R.), Spontaneous Chromatin Re¬ 
arrangements in Drosophila, 767 
Goldstein (L.), [A. Debieme and], Now Transformations 
Produced at Low Temperatures (frigadreactione ), 656 
Good (N. E.}, [R. T. Cotton and], Insects and Miles in 
Stored Grain, 036 

Goodenough (W. M.), appointed a member of the Medical 
Research Council and treasurer of the Council, 21 
Goodevo (Dr. C. F,), The Cluster Theory of Irnperfoct 
Gases, 424; appointed reader in chemistry at 
London University College, 942 ; and F. D. Richard¬ 
son, Existenco of Chlorous Anhydride, 737 
Goodwav (Dr. N. F.), and T. F. West, Conversion of 
0-Phellandrene into a Derivative of a-Phollandrene, 
934 

Goodwin (A. J. H.), and others, Archaeology of the Oak- 
hurst Shelter, George, 167 ; (6), 334 ; (6 and 7), 656 
Goodwin (E, T.), appointed an assistant lecturer in 
mathematics in Sheffield University, 735 
Goodwin (T. H.), [F. J. Llewellyn, E. G. Cox and], Crystal¬ 
line Structuie of Pentaorythritol, 430 
Goossens (A. P.), South African species of Sporobolis R.Br. 

with special reference to Leaf Anatomy, 905 
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dor Muttarsprache der Pipil von Izalco in El Salva¬ 
dor (Review), 788 

Jenkins (Prof. G. L.), and Prof. A. G. Du Maz, Quantita¬ 
tive Pharmaceutical Chemistry : containing Tboory 
and Practice of Quantitative Analysis applied to 
Pharmacy. Second edition (Review), 634 
Jenkins (3.), resignation from Sheffield University, 735 
Jenkins (Rhys), The Collected Papers of (Review), 301 
Jenkins (R. B, M,), appointed assistant lecturer in civil 
engineering in Sheffield University, 904 
Jenkins (R. O.), [Dr. M. Benjamin and], Surface Migration 
of Barium, 152 

•Tanks (Prof. A. E.), “Minnesota Man”, 578; Pleistocene 
Man in Minnesota : a Fossil Homo sapiens. With a 
chapter on the Pleistocene Geology of the Prairie 
Lake Region, by Dr. G. A. Thiel, 696 
Jensen (Prof, B.), translated and revised by G. 8. Avery, 
jun., and P. K. Burkholder, with the collaboration of 
Harriet B. Creighton and Beatrice A. Scheer, Growth 
Hormones in Plante (Review)* 267 
Jcntachke (W.), and G. Stutter, Short-range Particles 
emittcil when Polonium a-Partietes ore scattered by 
Heavy Nuclei, 821 

Jenyna (R. 8 .), Early Chinese Bronzes, 591 


Jongmans (Dr. W. J.), elected a foreign fellow of the 
Geological Society of London ; work of, 883 
Jordan (Prof. H. E.), and Prof. J. E. Kindred, A Textbook 
of Embryology. Third edition (Emeu?), 949 
Jordan (Dr. K.), Lord Rothschild, 674 
Jdrgensen (A.), Practical Management of Pure Yoast: the 
Application and Examination of Brewery, Distillery 
and Wine Yeasts. Third edition, revised by A. 
Hansen (Review)* 705 

Joyet-Lavorgne (P.), Distinguishing the Zones of Oxida¬ 
tion in the Living Call by the Method of Cobalt Balts, 
125 

JUbermann (Fischer, Dietz and]. Separation of the Rare 
Earths, 74 

Judge (A. W.), Automobile Engines in Theory, Design, 
Construction, Operation, Testing and Maintenance. 
Third edition (Review), 704; Car Maintenance and 
Repair. Second edition (Review), 704 
Juilfs (J.), Ionization by Radioactive Gamma and Cosmic 
Rays in Different Gases, 767 

Julia (Prof. G.), Introduction mathematique aux theories 
quantiqurs : Elements de g6om6trio infmitAsimale 
(Review), 950 ; r6dig& par Dr. G. Bourion, Exercises 
d’analyse. Tome 4 (Review), 446 
Jungers (J.), [Prof. M. de Hemptinne, Dr. J. Delfosse and], 
Raman Spectra of Deuteroethylene, 323 
Just (Dr. G.), appointed director of the Institute of 
Genetics of the Health Office of the Reich at Berlin- 
Dahlom, 766 

Juza (R.), and R. Langheim, Adsorption of Gases and 
Vapours on Activated Charcoal, 640 


Kadam (B. S.), and others. Genetics of Rice, 1068 
Kaompffert (W.), Science, Invention and Society, 803 
Kalekar (H.), Phosphorylation and Respiration, 1103 
Kamal (Prince Youssouf), Hallucinations scicntifiqucs 
(les portiliana) (Review)* 862 

Kania (A.), Magnetic Declination at Cracow during the 
Period 1914-36, 335 

Kapitza (Dr. P.), Lord Rutherford, 1053 

Kaposi (Prof. Moriz), centenary of the birth of ; work of. 


Karrer (Prof. P.), awarded, with Prof. W. N. Haworth, 
the Nobel prize for chemistry; work of, 882 

Kaenor (E.), Trihomometry: a New Chapter of Con- 
formal Geometry, 519 

Kaaterin (N. P,), Aerodynamic and Electrodynamic 
Equations, 244 

Kaufmonn (B. P,), and M. Demerec, Frequency of induced 
Breaks in Chromosomes of Drosophila melanogastor, 
943 


Kavanagh (F.), (W. J* Robbins and], Intermediates of 
Vitamin Bj, and growth of Phycomvoes, 943 
Kaye (Dr. G. W. C.), Noise and the Nation, 408 * 446; 
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Keane (J.)» [J* Breen, T. J. Nolan and], Chemical Con¬ 
stituents of Lichens found in Ireland —Pertusaria 
concrete, 333 ; [Margaret Mohan, T. J. Nolan and], 
Chemical Constituents of Lichens found in Ireland— 
Purmelia consperaa, Aoh,, 370 
Kearns, Martin and Wilkins, Egg-Killing Washes, 469 
Keeble (Sir Frederick), Foundations of Terrestrial Life : 

The Soil and the Green Plant, 1107 
Keen (Dr, B. A.), African Agricultural Problems (Retnew). 

m 

Keidan (I. J.), appointed an honorary demonstrator in 
anatomy in Leeds University, 942 
Keith {Sir Arthur), Bronze Bust of, 1094 
Kellner (Dr. L.), Infra-red Spectrum and Molecular 
Structure of Diketopiperazine and Tetramothyl- 
diketopiperazine, 193 

Kellogg (Prof. V. L.) t [death], 309 ; [obituary article], 
610 

Kemmer (Dr. N.), Interaction of Nuclear Particles, 192 
Kendal (Dr* L. 1\), and Dr. L. H. Stick land, The Initial 
Stages of Glycolysis iri Muscle Extracts, 360 
Kendrick (T, D.), Scandinavian Influence in Northum¬ 
brian Art, J090 

Kennaway (Prof. E. L.), awarded the Baly medal of the 
Koyal College of* Physicians of London, 232; presented 
with the Baly medal of the Koyal College of Physicians 
of London, 722 

Kennedy (J. M.), appointed lecturer in infectious diseases 
in Sheffield University, 207 

Kennedy (J. 8.), Phase Transformation in Locusts in the 
Field, 889; [Dr. I). L. Gunn, D. P. Pielou and], 
Classification of Taxes and Kineses, 1064 
Konnelly (Dr. A. E,), Giorgi’s System of Units, 20 
Kent (Duke of), conferment upon, of an honorary doc¬ 
torate by Birmingham University, 735 
Kent (Prof. N. A.), Royal M. Frye and W. H. Robinson, 
Structure of Ha of Hydrogen, 236 
Kenworthy (L.), Methods of Testing Zinc Coatings of Iron 
and Stool, 858 

Korrnack (W. O.), and A. G. MoKondrick, Tests for 
Random Observations, 369 

Ketelaar (Dr. J. A. A.), and E. A. Hanson, Elementary 
Cell and Space Group of Ethyl-chlorophyll ido, 196 
Keynes (J. M.), and others, Britain and the Beast (Review), 
623 

Khanna (Mohan Lai), [Prof. S. S. Bhatnagar, Dr. N. 
Lesaheim and]. The Ground State of the Se s Molecule, 
152 

Kidaon (E.), Cyclone Series in the Caribbean Sea, Oct¬ 
ober 17-24, 1935, 280 

Kilpatrick (M.), [K. A. Kriegcr and], Conductance of 
Mixtures of Strong Electrolytes, 1020 
Kimball (R. F.), Inlieriloanee of Sox at Endomixis in 
Paramecium aurelia, 943 

Kimura (K.) f [B. Arakatsu, Y. Uemura and]. Expulsion 
of Neutrons from Lead by Cosmic Rays, 277 
Kimura (T.), An Improvement on Cyanin Synthesis (mixed 
solvent process) and the reaction of Orthothioformic 
Ester, 695 

Kindred (Prof. J. E.), ['Prof. H. E. Jordan and], A Text¬ 
book of Embryology. Third edition (Review), 949 
King (A. J.), [B. G. Churcher and], Performance of Noise 
Meters in Torms of the Primary Standard, 331 
King (Dr. E. J.), Solubility of Silica Dusts, 320 
Kishinouye (F.), Earthquake Swarm of ltd, Japan, 977 
Kisser (J,), and K. Lohwag, Histochemical Study of 
Lignified CeU Walls, 335 
Kitson (A.), [death], Oil 

van Kleef (G,), [J. Clay and], Conductivity of Pure Gases 
High Pressures, 1111 

Kleinholz (Dr. L. H.), and Dr. J. H. Welsh, Colour Changes 
in HippolyU variant, 851 

Knight (Dr. B. H.), Geology in Engineering {Review). 259 
Science and the Modem Highway (Review), 441 
Knowles (F. G. W.), elected to tho Naples Biological 
scholarship of Oxford University, 166 
Kobayeahi (R.), [J. Obata and], A Direct-reading Pitch 
Recorder and its applications to Music and Speech, 695 
Kobjakova (Z. I.), Decapod Crustacea of Japan, 72 
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Koch (Dr. J.), [Dr. O. R. Frisch, Dr. H. von Halban, jun., 
and], The Magnetic Field acting upon Neutrons 
inside Magnetised Iron, 360; Capture of Slow 
Neutrons in Light Elements, 895 
Kdgl (Prof. F.) f and others. Growth Factors, 101 
Kolkmeijer (Dr. N. H.), C. J. Krom and H. Kunst, X-Ray 
Intensifying Screens adapted to Structure Analysis, 07 
Roller (Dr. L. R.), Tho Physics of Electron Tubes. Second 
edition ( Review), 133 

Koller, (Dr. P. C.), Human Sex Chromosomes, 429 
K6nig (Dr. A.), Die Fornrohre und Eritfemungsmesser. 
Zweito Auflage (Review), 831 

Konzett (H.), Promotion of Sleep and Narcosis by Dyes, 
821 

Korenchevsky (Dr. V.), and K. Hall, Effects on Ovariecto- 
mized Ra te of Progesterone Alone and in Combination 
with the other Sexual Hormones, 154; Histological 
Changes Produced by Castration and by Sex Hor¬ 
mones in the Adrenals of Normal and of Castrated 
Male Rats, 318 

de Kb rosy (Prof. K,), Transitive Interference in Gene 
Linkages, 322 

Kothari (Dr, D. S.), and B, N. Srivaeava, Joule-Thomson 
Effect and Quantum Statistics, 970 
Kraft (J.), [A. C'hrdticn and], Uranyl Phosphites, 251 
lvtamor (M, M.), [0. H. Whitnah, B. L. Kunerth and]. 
Determination of Laetoflavin in Milk, 430 
Krause (B.), [Prof. R. H. Hopkins and], Biochemistry 
Applied to Malting and Brewing (Review), 705 
Kremaim (Prof. R.); Mitbearbeitct von Dr. M. Pesiomer, 
Zusarnmeiiharige zwischen physikalischen Eigen- 
schaften und chemischer Konstitution (Review), 831 
Kriogor (K. A.), and M. Kilpatrick, Conductance of Mix- 
turns of* Strong Electrolytes, 1021 
Kristman (Prof. K. S.), and A. Mookherji, Magnetic 
Anisotropy of Rare Earth Sulphates and tho Asym¬ 
metry of their Crystalline Fields, 549; Crystal 
Structure and tho Magnetic Anisotropy of CuS0 4 - 
51f s O» 896 

Kritzmann (M. G.), [Prof. A. E. Braunstein and]. Forma¬ 
tion and Breakdown of Amino-acids by Intermolecular 
Transfer of tho Amino Group, 503 
Kroeber (Prof. A. L.), [E, W. Gifford and], Porao Culture, 
686 

Krom (C. J.), [Dr. N. H. Kolkmeijer, H. Kunst and], 
X-Ray Intensifying Screens Adapted to Structure 
Analysis, 67 

Krug (Dr. C. A.), Chromosomes of Coffee Plante, 429 
Krzemieniewska (Mme. H.), and S. Krzemionioweki, The 
Myxobocteritt-Colhdoso-Degrading Agents, 167 
Krzemioniewski (S.), [Mine. H. Kraemieniewska and], The 
Myxobactoria-Cellulose-Degrading Agents, 167 
Kuczynski (Dr. R. It.), Registration and Population 
Trends, 966 

Kuenen (P. H,), Formation of Submarine Canyons, 117 
Kuhlmann (Prof. A. G.), The Individuality of Gliadin, 
119 

Kuhn (Dr. H.), [D. A. Jackson and], Nuclear Moments of 
Aluminium, 110; Intensity Ratios of the Hyperfine 
Structure Components of the Resonance Lines of 
Potassium, 276 

Kuhn (Prof. 14.), and P. Desnuollo, Protein of Yellow 
Enzyme, 930 

Kuhn (Dr. W.), appointed professor of physical chemistry 
in Kiel University, 358 

Kunasheva (C, G.), [Prof. W. I. Vernadsky, B. K. Brun- 
owsky and], Concentration of Mesothorium-I by 
Duckweed (Lemna), 317 

Kunerth (B. L.), [C. H. Whitnah, M. M. Kramer and], 
Determination of Laetoflavin in Milk, 430 
Kunst (H-)» [Dr. N. H. Kolkmeijer, C. J. Krom and], 
X-Ray Intensifying Screens Adapted to Structural 
Analysis, 67 

Kunz (Prof, J.), and R. G, La Baw, Optical Rotatory 
Power of Turbid Solutions in an Electric Field, 194 
Kynch (G. J.), [Dr. W. G: Penney and], Absorption 
Spectra Evidence of the Decomposition of the 
Ground Tom of Nd + + + Ion Due to Crystalline 
Fields, 109 
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La Baw (It. G.), [Prof. J. Kunz and], Optical Rotatory 
Power of Turbid Solutions in an Electric Field, 194 
Lachman {I)r. G. V.), awarded the Wakefield gold modal 
of tlie Royal Aeronaut)cal Society, 1094 
Lacroix (A.), Reality of an Eruption of the Soufridr© of 
Saint-Vincent in 17IS, 656 
i*ada (Dr. P.) f [obituary], 1087 

Loffitte (P.), [0. Holtermann and], A New Oxide of Lead, 
293 ; [J. Baron and], Inflammation of Acetaldehyde, 
477 

Laidler (P, W.), Pipes and Smoking in South Africa, 
656 

Lai Hsus (J.), Cementation of Nickel by Beryllium, 251 
Lambert {I)r. R. H,), [Dr. S. E. Sheppard, R. D. Walker 
and], Mechanism of Optical Sensitizing of Silver 
Halides by Dyes, 1096 

Landau (Prof. E.), Ubereinige noucre Fortschritte der 
additivon Zahlentheorie (Review), 950 
Landau (Dr. L.), and G. Rumor, Production of Showers 
by HtMivy Particles, 682 
Langdon {Prof, S. H.), [obituary article], 14 
I^onghehn (R.), [R. Juza and], Adsorption of Gases and 
Vapours on Activated Charcoal, 649 
Langley (Miss E. A.), appointed by the Board of Educa¬ 
tion inspector of meals for school children, 641 
Langmuir {Dr. I.), Chemical Research, 901 ; [K. B. 

Blodgett and], Built-up Molecular Films, 470 
Lapago (Dr. 0 .), Nematodes Parasitic in Animals {Review), 
526 

Larsen (Dr. K,), Invertebrates of Dybse Fj6rd, 1018 
Larsen [M. J.), [D. Lewis and], Cancellation, Reinforce¬ 
ment and Measurement of Subjective Tones, 779 
Lauppo (W.), [Dr. G. Briegleb and], Human Spectra of 
Oxonium Compounds, 236 
Laurie (A. H.)» Age and Stock of Blue Whales, 201 
Lanstscn (Winge and), Diploid and Haploid Colonies of a 
Yeast, 1104 

Law (Dr. R. R.), [Dr. V. K. Zworykin, W. H. Painter 
and], Projection Television, 286 
Lawrence {Prof. E. Q.), awarded the Hughes modal of tho 
Royal Society, 840 ; presented with tho Hughes 
modal of the Royal Society ; work of, 981 
Lawrence (R. F.), Odoriferous Glands of South African 
Harvest Spiders, 209 

Lawson (W.), [Prof. E. C. Dodds, M. E. H. Fitzgerald 
, and], (Estrogenic Activity of Some Hydrocarbon 
Derivatives of Ethylene, 772 
Lea (Dr. F. C.), Hardness of Metals {Review), 260 
Lea (Dr. F. M.), Hydraulic Cements, 899 
Leach (E. H.), appointed William Hulme lecturer in 
physiology at Brasenose College, Oxford, 166 
Leacock (Prof. 8.), awarded the Lome Pierce medal of the 
Royal Society of Canada, 287 
Le Bras (J.), [C. Dufraisso and], Combustible Substances, 
Regarded as Helping Incombustible Extinguishers, 
for tho Practical Extinction of Flames, 905 
Loolaineho (Prof. E.), seventy-fifth birthday of, 21 
Leeoq (R,), Influence of Iodine and of Some Inorganic 
and Organio Iodine Compounds on tho Bone Lesions 
of Experimental Rickets, 334 
Lederer (Dr. E.), [A. E. Gillam, Prof. I. M. Heilbron, V. 
Rosanova and], Differences in the Chrumogenic 
Projierties of Freshwater mid Marine Fish Liver Oils, 
233 

Lee, (Dr. A. W.), Baffin's Bay Earthquako of 1933, 
369 

Loo (Sir George), elected president of the Institution of 
Electrical Engineers, 104 ; Co-operation between the 
Engineering Professions, 799 

Leggett (D. M. A.), elected a fellow of Trinity College, 
Cambridge, 735 

Lehmann (Prof. A. L. F.) # [death], 576; [obituary 
article], 960 9 

Lehmann (H.), [Dr. J. Needham and], Glyoeraldehyde and 
Embryonic Glucolysis, 198 

Leighton (I\ A.), [P. C. Cross, J. Burnham and], Structure 
of Water, 512 

Leitch (J. D.), and L. B* Leppard, Dust Control in In- 
dustry, 772 


INDEX 

Lejay (P,), General Characters of the Acceleration of 
Gravity in the Levant, 694; Absorption of Solar 
Radiation by the Atmosphere in Band A, 943 
Lemaitre (Prof. G.), Longitude Effect and the Asymmetry 
of Cosmic Radiation, 23 

Lemberg (Dr. R.), B. Cort is-Jones and M. Norrie, An 
Oxyporphyrin Hamiatin Compoimd as Intermediate 
between Frotohjematin and Verdohaemaim, 65 
Lemoigne (M.), P. Monguillon and R. Desvoaux, Reduction 
of Nitric Acid to Hydroxylaraine by the Higher 
Plants, 293 

Leppard (L. B.), [J. D. Leitch and], Dust Control in 
Industry, 772 

Lescher (T. E.) f Pharmacy To-day—Its Responsibilities, 
228 

Lessheim (Dr. H.), [Prof. S. S. Bhatnagar, Mohan Lai 
Khanna and], The Ground State of the 8e s Molecule, 
152 

Leverhulmc (Lord), Necessities of Scientific Training, 144 
Levi (Dr. >\), Diffraction of Light by Ultrasonics at 
Oblique Incidence, 969 

Lovi-Civita (Prof, T.), Double Stars and Relativity, 470 
Levi-Strauss (C.), Clan Reciprocity among the Bororo, 429 
Levine (Dr. I.), Faithful Rebels : A Study in Jewish 
Speculative Thought (Review), 218 
Levy (Prof. H.), Application of Scientific Methods to 
Problems involving Social Relationships, 1055 
Lovyns (M. R.), Geographical Distribution of Plants in the 
Western Portion of tho Little Karroo, 657 
Lewis (A. 1),), Roaring Sands of the Kalahari Desert, 
285 ; Fulgurites from Witsunds, Kalahari, 368 
Lewis (D.), and M. J. Larson, Cancellation, Reinforcement 
and Measurement of Subjective Tones, 779 
Lewis (Prof. D. M.), [death], 226 ; [obituary article], 
392 

Lewis (Miss L. F.), Secular Trends of Temperature, 899 
Lewis (M. M.), Infant Speech : a Study of the Beginnings 
of Language (Review), 172 
Lewis (T.), and E. E. Pochin, Pain Nerves, 325 
Lexer (Prof. E.), awarded the Goethe medal for art and 
science, 148 

Liebrnann (H.), [Prof. J. A. Crowther and], An Effect of 
X-Radiation on the £ Potential of Colloidal Graphite, 
28 

Liepmonn (H.), translated by Eden and Cedar Paul, 
Death from tho Skies ; a Story of Gas and Microbial 
Warfare (Review), 170 

Lignell (A.), Practical Difficulties in International Tele¬ 
phony, 312 

Linderstrem-Long (Dr. K.), Principle of the Cartesian 
Diver applied to Gasometric Technique, 108 ; [Prof. 
G. Hevesy, N. Nielsen and]. Phosphorus Exchange in 
Yeast, 725 

Lindsay (Sir Harry), Interrelation between Science, Agri- 
otdture and Industry, 852 

Link (Prof. G. K. K.), Role of Hetoroauxones in Legume 
Nodule Formation, Beneficial Host Effects of Nodules, 
and Soil Fertility, 507 

Linnott (J. W,), [Dr. H. W. Thompson and], Force Con¬ 
stants and Molecular Structure, 1066 
Lions (F.), [K. J. Baldick and], Derivatives of 8 : 7-Di- 
mothoxybenzoparathiazme, 696; [G. K. Hughes 

and], Derivatives of Higher Catechol Ethers, 695 
Lipmann (F.), Pyruvic Acid Dehydrogenation, Vitamin B l 
and Cocarboxylaae, 25 ; A Coloured Intermediate on 
Reduction of Vitamin B t , 849 
Lips (Prof, J. E.), translated by V. Benson, The Savage 
Hits Back : or The White Man through Native Eyes 
(Review), 619 

Lipschfitz (Prof. A.), Androgenio Endocrine Activity in 
the Female Mammal, 892 

Lipson (H.), [A. J. Bradley, H. J. Goldschmidt, A. Taylor 
and]. Investigation of Equilibrium Diagrams of 
Ternary Alloys by X-Rays, 543 ; [Dr. A. J. Bradley 
and]. Rapid Survey of Ternary Alloy Systems by 
X-Rays, Io09 

Lissimoro (N.), appointed honorary demonstrator in 
pathology in Leeds University, 942 
LjungstrBm (O.), Philosophical Overhaul, 615 
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Llewellyn (F. J.), E. G. Cox and T. H. Goodwin, Crystalline 
Structure of Pentaerythritol, 430 
Lloyd (U. S.), Music and Sound {Review), 947 
Locher (G. L.), [Mary Nagai and], Production of Mutations 
by Neutrons, 111 

Lockhart (Dr. L. I\), Wider Issues of Health Legislation 
in Industry, 1090 
Lodge (Prof. Alfred), [death], 1002 

Loewe (Dr. F.), Moteorological Connexions between Green¬ 
land and Europe, 593 

Loewenthal (Dr. H.), [Dr. J. B. Bateman, Dr. H. Rosen¬ 
berg and]. Alleged Specific Effects of High •frequency 
Fields on Biological Substances, 1003 
Lohwag (K.), [J. Kisser and], Histochemical Study of 
Dignified Cell Walls, 335 

London (F.) t A New Conception of Supraconductivity, 
793 ; 834 

Longaworth (L. G.), Densities of Mixtures of Light and 
Heavy Water, 900 

Loofbourow (Prof. J. R.), [G. S. Sperti, Sister Cecilia Marie 
Dwyer and], Proliferation-Promoting Substances 
from Cells Injured by Ultra-Violet Radiation, 643 
Loomis (Prof. F. B.), [death], 393 

Lord (Dr. R. C.), and Dr. A. Wright, Structure of Carbon 
Suboxide, 856 

Lorimer (J, H.), bequest to the Edinburgh Astronomical 
Association, 886 

Louderback (G. D.), Fault-Movements and the Safety of 
Reservoir Dams, 160 

Love (Prof. A. E. M.) # awarded the Sylvester medal of the 
Royal Society, 840 ; presented with the Sylvester 
medal of the Royal Society ; work of, 980 
Lovem (Dr. J. A.), Dr. J. R. Edisbury and Dr. R. A. 

Morton, A New Source of Vitamin A, 276 
Lowery (Dr. H.), appointed principal of the South-West 
Essex Technical College, 803 

Lowndes (A. G.), The Term “Gnathobaso Lankestor”, 
33; Body Orientation in Crustacea, 241 
Lowry (late Prof. T. M.), and A. C. Cavell, Intermediate 
Chemistry (Review), 910 

Lub (Mile. Willy A.), Optical Spectrum of Actinium, 40 
Ludlam (Dr. E. B.), A. W, Pryde and H. Gordon Rule, 
Optical Rotatory Power of Turbid Solutions in an 
Electric Field, 194 

Ludovici (A. M.), The Future of Woman (Review), 486 
Lundsgaord (E.) f [Prof. G. Hevosy and], Lecithinffimia 
following the Administration of Fat 275 
Lunz (G. R.), Stomatopoda of the Bingham Oceanographic 
Collection, 551 

Lustig (Senator A.), [death], 576 

Lutenberg (A.), [Prof. M. Ushakov and], Oxidation of 
Cholesterol and Dehydroandroaterone by Means of 
Osmio Acid, 466 

Lyall (R. A.), awarded the scholarship of the North-East 
Coast Institution of Engineers and Shipbuilders, 
500 

Lynch (Father J.), Effect of Occluded Hydrogen on the 
Rigidity of Metals, 363 

Lythgoe (Dr. R, J.), Structure of the Retina and the Role 
of itB Visual Purple (Thomas Young oration), 1045 
Lyttelton (Damo Edith), Some Cases of Prediction : a 
Study (Review), 1078 

Lyttieton (Dr. R. A.), appointed a faculty assistant lecturer 
in mathematics in Cambridge University, 476 


Maby (C.), Sunspot Photography with a Small Visual 
Refractor, 552 

Macora (T.), Science and the Conservation of Food, 203 

Maoarthur (Anne R.), Training in Domestic Science, 421 

MacBride (Prof. E. W.), Miss Dorothy Sladden, 184; 
Mendel, Morgan and Genetics, 348; Cytology of 
Lepidoeiren, 932 

McCallien (W. J.), Structure of the Rathmullen District, 
Co. Donegal, 167 

McCarrison (Sir Robert), Nutritional Requirements of 
Pregnancy, 180 „ , _ . 

Macht (Dr. D. I,), Absorption of Tri-brom Ethanol through 
the Skin, 849 


McCleon (Capfc. W. N.), River Flow Records. Series A r 
River Garry. Shoot No. 1 ; Sheet B : River Moriston. 
Sheet No. 1. Series 0 : River Ness. Sheets 1-14 
(Review), 872 

McCleary (Dr. G. F.) t The Menace of British Depopulation 
( Review), 528 

Maecoll (A.), [Dr. T. Ircdale and], Thermal Decomposition 
of Ethylene Bromide, 24 

McDermott (L. H.), Daylight Illumination Necessary for 
Clerical Work, 201 

MacDonald (J. Ramsay), Science and the Community 
(Radford Mather Lecture), 756 ; [obituary article], 
839 

MacDonald (Malcolm), The South African Protectorates, 
99 

MoDougall (Prof. W.), Journal of Parapsychology, 272 
MacDowoll (Dr. E. C.), Inheritance of Leukaemia in Mice, 
368 

Macfarlane (Miss Eileen W, E.), Eastern Himalayan 
Blood-Groups, 591 

McGowan (Lord), Commercial Production of Oil from Coal, 
143 

McGregor (A. Q.), The Economic Reforms required for 
Lasting Prosperity ami Peaoo, 354 
Macho (H.), and O. Moazkowioz, Ionization of Air at Low 
Pressures by y-Rays, 1074 

Mcllroy (Dame Louise), Nutritional Requirements of 
Pregnancy, 186 

McKnndrick (A. G.), [W. O. Kermack and], Tests for 
Random Observations, 369 

Mackenzie (Sir Moreii), centenary of the birth of; work of, 
16 

MaoKichun (I. W.), awarded a Medical Research Council 
junior research fellowship in tropical medicine, 274 
McKio (Dr. D.), [Prof. J. R. Partington and]. Levity of 
Phlogiston, 1089 

McKinney (Dr. H. H.), Mutation in Tobacco Virus, 33 
Mackintosh (Sir Ashley), [death], 716 
Maclachlan (Dr. W\ G.), Problem of Chemotherapy in 
Pneumonia, 901 

McLaughlin (D. IL), Spectrum of Nova Heroulis, 693 
Maclean (Prof. M.), [death], 455 ; [obituary article], 673, 
Mac Michael (Sir Harold A.), appointed High Commissioner 
and Commander-in-Chief for Palestine and Com¬ 
missioner for Transjordania ; work of, 1003 
Macnair (Dr. I>. «.), [death], 1002 

MacNalt.y (Sir Arthur), Public Health in Great Britain, 
927 

McVittie (Dr. G. C.), Hyperbolic Space, 773; Hyperbolic 
or Spherical Space, 1105 

Modelling (Prof. E.), unter mitarbeit von Dr. K. Boehle 
und Dr. S. FlUggo, Die mathematisohen Hilfsmittel 
dew Physikera. Dritto Auflage (Review), 218 
Madge (C.), Mass-Observation, 229 ; and T. Harrison, 843 
Madigan (Dr. C. T.), Natural History and Science in South 
Australia, 419 ; Disco very of a Meteoric Crater and a 
Meteorite in Australia, 801 

Madsen (Dr. T.), re-elected president of the Health Com¬ 
mittee of the League of Nations, 315 
Magat (M.), [H. Moureu, G. W5troff and], Raman Spectra 
of the Two Forms of Phosphorus Pentachloride, 698 ; 
Stereochemical Structure of Phosphorus Penta¬ 
chloride, 863 

Maillard (A.), and R. Friedrich, Products formed by the 
Incomplete Combustion of Light Liquid Hydro¬ 
carbons, 985 

Mailiet (L.), Emission of X-Rays by Vacuum Tubes of 
Very Small Dimensions, Submitted to a High- 
frequency Current, 567 

Maimin (R.), [Prof. M. Frankel and]. Natural Activation 
of Papain, 1015 

Maitra (A. T.), (Prof. K. Prosad and]. Intensity and 
Structure Changes of the La Emission Lines of Cu 
and Fe on Intense Cooling of their Antioathodes, 464 
Makiuson (R. E. B.), awarded a Strathcona exhibition 
for physics at St, John’s College, Cambridge, 476 
Malan (Dr. A. I.), [Dr. P. J. Du Toit and]. Phosphorus 
and Calcium Deficiency Diseases as Two Etiologioally 
Distinct Entities, 153 
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Malcolm (Dr. L. W, G.), appointed curator of the Homi- 
man Museum, 228 

Malinowski (Prof. B.), The Dilemma of Contemporary 
Linguistics (Review), 172 
Matnan (A.), The Octanes, 656 
Manlove (C. W.), Coloured Roads, 1091 
M a nn (Dr. F. G.), and Dr. A. F. Wells, Phosphine and 
Arsine Derivatives of the Group I (5) Metals ; Volatile 
Derivatives of Gold, 502 

Mann (Dr,), Arctic and Antarctic Diatom Floras, 1019 
Mannheim (Prof. K.), Ideology and Utopia : an Intro* 
duct ion to the Sociology of Knowledge (Review), 481 
Marais (E. N.), with a biographical note by his son, and 
translated by Winifred do Kok, The Soul of the White 
Ant (Review), 622 

Marconi (Marchcao), [death], 142 ; [obituary article], 
182 

Marett (Dr. R. R.)» conferment upon, of an honorary 
doctorato by Oxford University ; work of, 923 
Mariana (P.), JProf. A. van Itterbeck and], Determination 
of the Relaxation Time for the Vibrational Energy of 
Carbon Dioxide, 850 

Mark (Prof. H.), The Synthesis of Largo Molecules, 8 
Marr (J. W. S.), Antarctic Surveys : Work of the Discovery 
Investigations, 863 

Marshak (A.), Effect of X-Rays on Chromosomes in 
Mitosis, 779 

Marshall (Dr. F. H. A.), Sexual Periodicity, 284 ; Human 
Embryology (Review), 949 

Marshall (Dr, P. G.), Para -Cresol from the Urine of 
Pregnant Mares, 362 

Martin [Fajans and]. Protective Spray Deposits, 511 ; 

[Kearns, Wilkins and], Egg-killing Washes, 469 
Martin (Dr. A. E.), [Dr. J. J. Fox and]. Infra-red Absorp¬ 
tion of Hydroxy Compounds near 3fz, 937 
Martin (Dr. H.) t The Scientific Principles of Plant Pro¬ 
tection : with Special Reference to Chemical Control 
(Review), 384 

Martin (H. K. L.) ( awarded the M. C. James modal of the 
North-East Coast Institution of Engineers and Ship¬ 
builders, 500 

Martin (P.), awarded the Denny marine engineering 
scholarship of the Institution of Naval Architects, 
722 

Martyn (Dr. D. F.), and O, H. Munro ; A. J. HiggB and 
Dr. S. E. Williams, Ionospheric Disturbances, Fade- 
outs, and Bright Hydrogen Solar Eruptions, 603 
Martynov (A.), Fossil Insects from Kansas Rocks, 116 
Masaryk (Prof. T. G.), [obituary article], 575 
Maseru (M.) and R. Paris, Constitution of Scoparosido 
(Scoparine) of Sarothamnus scopariue, 125 
Masiyama (Dr. Y.), Magnetostriction, 552 
Mason (Dr. T. G.), [Dr. E. Phillis and], Concentration of 
Solutes in Vacuolar and Cytoplasmic Saps, 370 
Maseee (Dr, A, MJ, The Posts of Fruits and Hops {Review), 


Massey (H. S. W.), Creation of Electron Pairs by Nuclear 
Capture of Neutrons, 292 


Maswon (Sir David Ormo), [death], 268 ; 
534 


[obituary article], 


Masson (Prof. Irvine), Iodine, 1005 

Mather (G. Radford), founder of the Radford Mather 
Lecture ; work of, 762 


Mather (Prof, T.) t [death], 15; 
226 


[obituary article], 96 ; 


Mather (Prof. W. T.), [death], 184 
Math orson (C.), Fisheries of Wales, 721 
Mat sumo to (N.). Oriented Cryslallization, 978 
Matthew (late Dr. W. D.), Paleoceno Faunas of the Son 
Juan Basin, New Mexico (Review), 46 
Maufe (H. R.) t [A. L. Armstrong, Rev, N. Jones and], 
Antiquity of Man in Rhodesia, 469 
Maurice (Major-Ueni. Sir Frederick), Haldane, 1856-1915 : 
The Life of Viscount Haldane of Cloan, K.T., O.M. 
(Review), 989 * 

Maurice (H. G.}, awarded the Johannes Schmidt medal, 


Maxwell,^ BL^Sir Herbert), [doath], 797 ; [obituary 


Mayer (A.), Encyclopedic fran^aiae. Tome 4: La vie 
(Review), 664 

Mayor (Dr. J.), Lag of Social Sciences, 1021 
Mayne (J. E. 0.), Effect of Fibre Cores on Internal 
Corrosion in Colliery Winding Ropes, 818 
Maz&res (R.), Palaeolithic Man in Brittany, 352 
Mead (G,), awarded the Taylor gold medal of the Royal 
Aeronautical Society, 1094 

Moddlioott (Col. H. E.), Oil Transport in the Middle East, 
312 

Mee (A. J.), Practical Organic Chemistry {Review), 634; 

Volumetric Analysis (Review), 831 
Meek (Dr. C. K.), Law and Authority in a Nigerian Tribe : 

a Study in Indirect Rule (Review), 820 
Meek (J. M.), [Dr. T. E. Alii bone and], Development of 
the Spark Discharge, 804 
Mees (Dr. C. E. K.), Photography (Review), 566 
Meggy (A, B.), and Prof. R. Robinson, A Diene Synthesis 
Applicable to the Sterol Group, 282 
Megson (N. 3. L.), and W. A. Wood, Examination of 
Synthetic Resins by X-Rays, 042 
De Meillon (B.), A Cage Colony of A naphtha yambice Giles, 
428 

Mellaril»y (Dr. Helen), appointed part-time demonstrator 
for medical and dental students in Sheffield Univer¬ 
sity, 735 

Mellon (A.), [doath], 393 

Melville (Dr. H. W.), Catalytic Reactions (Review), 827 ; 
f J. L. Bollami and], Analysis of Ternary Gas Mixtures 
by Thermal Conductivity Meastiromonts, 03 
Mendel (Dr. B,), and Miss F. Strelitz, Specific Action of 
Ferrieyanide on /Erobic Glycolysis of Tumour Cells, 
771 

Menshutkin (Prof. B. N.), Trudy M. V. Lomonosova po 
Fisike i Chimii (Review), 784 
Menzies (W. J. M.), Migrations of Salmon, 326 
Metcalfe (G.), appointed Frank Smart studont in botany 
of Cambridge University, 735 
Meusel (Prof. A.), Man and the Machine Age (Review), 
45 

Meyer (E. A.), A Managed Gold Standard, 354 
Meyer (Prof. K. H.), and N. P. Badenhuizen, jun., Trans¬ 
formation of Hydrate Cellulose into Native Cellulose, 
281 

Meyer (Prof. 8.), Lord Rutherford, 1047 
Miall (L. M.), [Dr, S. Miall and]. Chemistry, Matter and 
Life (Review), 300 

Miall (Dr. S.)» and L. M, Miall, Chemistry, Matter and 
Life (Review), 300 

Michaelson (Prof. J. W.), [death], 220 ; [obituary article], 
308 

Michell (Prof. J. H.), and M, H. Belz, The Elements of 
Mathematical Analysis. 2 Vols. (Review), 831 
Miescher (Dr. K.), W. H. Fischer and E. Tschopp, The 
Effect of EnoJ-Esfcers of Testosterone, 720 
Mihul (Constantin), [Mmo. Ir5ne Mihul and]. Ionization of 
the Lower Part of the Ionosphere, 694 
Mihul (Mine. Irdnc), and Constantin Mihul, Ionization of 
the Lower Part of the Ionosphere, 094 
Miles (A, A.), appointed professor of bacteriology at 
University College Hospital Medical School, 106 
Milhoud (A.), Inflammation of Dirigible Balloons, 518 
Millar (O. M.), [W. L. O. Joerg and], Map of Ellsworth 
Trans-Antarctic Flight, 048 

Millard (W. 8.), [late Rev. E, Blatter and], Some Beautiful 
Indian Trees (Review), 033 
Miller (N. C. E.), Lac in Malaya, 510 
Millikan (Prof. R. A.), [Prof. I. 8. Bowen, Dr. H. V. 
Noher and], Measurement of the Nuclear Absorption 
of Electrons by the Atmosphere up to about 1Q U 
Electron-Volts, 23 

Mills (J. P.), The Rengma Nagas (Review), 564 
Milne (Prof. E. A.), elected president of the London 
Mathematical Society, 1094 

Milnthorpe (Miss W.), [Dr. B. P. Uvarov and], Locust 
Outbreak in Africa and Western Asia, Fifth Survey 
of the, 33 

Minakami (T.), [R. Takahasi and]. Precursors of a Volcanic 
Eruption, 470 
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Minnia (C. M.), [Prof. K., G. Emeleus, E, H. Cathcart and], 
Electrical and Optical Properties of Iodino Vapour* 
251 ^ 


Minohara (T.), and V. I to. Ionosphere Observations in 
Japan During a Solar Eclipse, 814 
Misch (L.), and van der Wyk, Structure of Crystallized 
Azulene, 737 

Mitlacher (M.), [H. Bonndorf amlj, Stationary Air Currents 
in Closed Vessels, 1112 

Mitra (A.), Some Plant Diseases and Posts of India and 
their Control, 272 

Mitra (Prof, S. K.), and K. K. Kay, Anomalous Dielectric 
Constant of Artificial Ionosphere, 580 ; Anomalous 
Dielectric Constant of Art ificial Ionosphere, 1060 
Mivabe (Naomi), Results of Re-levelling in KyOsyu, 
Japan, 695 

Miyabe (Prof. N.), Crust Displacements in Japan, 770 ; 

Sanriku Earthquake Soawnvcs of 1936, 1020 
Moffat (C. B.), Mann mils of Ireland, 292 
Mohan (Margaret), J. Keane and r J\ J. Nolan, Chemical 
Constituents of Lichens found in Ireland : Parmelia 
connpcrm Ach., 376 

Moir (Reid), and Mr. and Mrs. MacAlpine Woods, Ancient 
Man in Devon, 367 

Mokhtar (M.), and Dr. A. M. Mosharmfa, Modes in Modern 
Egyptian Music, 548 
Molisch (Prof. H.), (death], 1043 

Molisoh (H.), Influence of One Plant on Another which is 
Remote from It, 125 

Monguillon (P,), [M. Lorooigne, R. Desveaux and], Re¬ 
duction of Nitric Acid to Hydroxyl ami no by the 
Highor Plants, 293 

Monnier (I).), B. Susz and E. Brinor, Raman Spectra of 
Acrylic Acid and of Methyl Methacrylate, both Mono¬ 
mer and Polymerized, 737 
MOnnig (H. O.), A New Blow-fly Repellant, 812 
Montandon (Prof. G.), La civilisation Ainou ot les cultures 
arctiques {Review), 3H6 

Mon tel (Prof. P.), elected a momber of the section 
of geography of the Paris Academy of Sciences, 

104 

de MontoesuK de Ballore (Count Robert), [obituary article], 
226 


Muokhorji (A.), [Prof. K. S. Krishnan and], Magnetic 
Anisotropy of Rare Earth Sulphates and the Asym¬ 
metry of their Crystalline Fields, 549 ; Crystal 
Structure and the Magnetic Anistropy of CuS0 4 5H a O, 
896 

Moon (A. E.), Bright Meteor of November 9, 1102 
Mooro (Dr. A. R.), Structure of Protoplasm, 367 
Moore (E. J.), Biology for Students of Pharmacy {Review), 
633 

Moore (Sir John), [death], 716 

Moore-Brabazon (Lt.-Col. J. T. C.), Interpretations of 
Atomic Constitution, 893 ; 971 
Morgan (Dr. A.), conferment upon, of an honorary 
doctorate by Edinburgh University, 80 
Morgan (Sir Gilbert), Scientific Aspect of Chinese Glazes 
(Review), 382 ; and Dr. G. R. Davies, Preparation of 
Germanium and Gallium, 688 
Morgan (W. W.) f Classification of Stellar Spectra, 430 
Morioka (S.)* [H. EndO and], Magnesium Alloys, 978 
Moritz (Dr. A.), Population Policy in Germany, 678 
Morley (Prof. F,), [death], 716 ; [obituary article], 880 
Morris (L, E.), and R. H. Richharia, Crosses between 
Radish and Turnip, 285 

Morris (Dr. N.), appointed professor of materia mediea 
and therapeutics in Glasgow University, 556 
Morrison (W. M.), Aluminium Manufacture in Great 
Britain, 163 

Morton (Dr. R. A.), [Dr. J. R. Edisbury, G. W. Simpkins 
and], A Possible Vitamin A t , 234 ; [Dr, J. A. Lovern, 
Dr. J, R, Edisbury andl, A New Source of Vitamin A, 
276 

MosaUam (S.) f [Prof. D. H. Bangham, Z. Saweris and), 
Visible Adsorbed Films and the Spreading of Liquid 
Drops at Interfaces, 237 

Mosharrafa (Dr. A. M.), [M. Mokhtar and], Modes in 
Moton Egyptian Mfusic, 548 


Moszkowicz (O.), [H. Mache and], Ionization of Air at 
Low Pressures by y-Rays, 1074 
Mott (Prof. N. F.), A Theory of Light Action and Intent 
Image Formation, 997 ; [R. W. Gurney and], Photo¬ 
lysis of Silver Bromide and the Photographic Latent 
Image, 1073 

Mottram (Dr. J. C.), [Dr. I. Dornoch and]. Sensitization of 
the Skin of Mice to Light by Carcinogenic Agents, 
588 ; Photodynamic Action of Carcinogenic Agents, 
933 

Moureu (H.), M. Magat and G. W6trolT, Raman Spectra of 
the Two Forms of Phosphorus Pentachlorido, 598 ; 
Storochomical Structure of Phosphorus Pentaehloride, 
863 

Moy-Thornas (J. A.), re-elected lecturer in zoology at 
Christ Church, Oxford University, 38 
Mukorjeo (Prof. R.), Theory and Art of Mysticism {Review), 
636 

Mtiller (Dr. A.), Structure of Metals, 1011 
Mullick (D. N.), and Dr. J. T. Irving, Nutritional Value of 
some Indian Diets, 319 

Munch (R. H.), [F. T. Gucker, jun. and ], Nature of Calomel 
Vapour, 648 

Munro (G. H.), [Dr. D. F. Martyn and], Ionospheric 
Disturbances, Fadoouts and Bright Hydrogen Solar 
Eruptions, 603 

Munro (S. S-), [Prof. F. A. E. Crew and], Gynandro- 
morphism and Lateral Asymmetry in Birds, 1027 
Murati (It.), [Prof. M, Nakaidzumi, Y. Yamamura and]. 
Biological Effects of the Kays Producod by a Cyclo¬ 
tron, 359 

Murphy (Major 1\), [death], 184 

Murphy (Dr. W. P.) t A Weakness of Medical Research, 901 
Murray (Dr. M. M.), Fluorine Poisoning {Review), 483 
Myers (Dr. C. S.), In the Realm of Mintl: Nine Chapters 
on the Applications and Implications of Psychology 
( Review), 705 

Myers (Dr. CL N.), appointed demonstrator in pliarma- 
cology in Cambridge University, 123 
Myers (R. J.), [Prof. W. D. Harkins and]. Viscosity of 
Monomoleeular Films, 465 


Naohmansohn (I).), Choline Esterase in the Central 
Nervous System, 427 

Nagai (Mary), and CL L. Locher, Production of Mutations 
by Neutrons, 111 

Nagftoka (H.), anti T. Ikebo, Magnetic Variation during an 
Explosion of Asamayama, anti its Mechanism, 696 

Nakaidzumi (Prof. M.), K. Murati and Y. Yamamura, 
Biological Effects of the Rays Produced by a Cyclo¬ 
tron, 359 

Nakaya (Prof. U.), and others, Snow Crystals, 346 

Nandi (Dr. H. K.), Trisomic Mutations in Jute, 973 

Nash (Prof. A. W.), Education and Training for the Oil 
Industry, 469 ; [M. Ba Thi, T. G. Hunter and], and 
others, Solvent Dewaxing, 1106 

Natanson (S.), Position of Maximum Optical Sensitivity 
of Sensitized Photographic Plates, 198 

Nath (N. S. Nagendra), /3-Decay as Due to a Neutrino 
Shower, 278 

Naylor (G. F. K.), Occurrence of Palaeozoic Strata near 
Taralga, N.S.W., 377 

Nobel (B. K.), Mechanism of Polyploidy through Colchicine, 
1101 

Needham (Dr. Dorothy M.), and R. K. Pillai, Coupling of 
Dismutations with Esterification of Phosphate in 
Muscle, 64 

Needham (Dr. J,), Latin Clarity and the Sciences of Life 
(Review), 664 ; Integrative Levels : a Revaluation of 
the Idea of Progress (Herbert Spencer lecture), 679; 
and H. Lehmann, G1 yceraldehyde and Embryonic 
Glucolysis, 198 

Neher (Dr. H. V.), [Prof. L S. Bowen, Prof. R. A. Millikan 
and], Measurement of the Nuclear Absorption of 
Electrons by the Atmosphere up to about 10 1 * 
Electron-Volts, 23 

Nfimec (Prof. B.), Dufte Rostljn (The Soul of Plants), 
(Revteti?), 1081 
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NSmeo (Prof. B.), and others, Gold in Plant Ash, 73 
Neuberg (Prof. K.), sixtieth birthday of, 21 ; work of, 923 
Neugebauer (T.), A Theory of Ball Lightning, 814 
Neumann (M.), and P. Toutakin, Dissociat ion of Peroxides 
and the Cold Flame of Hydrocarbons, 698 
Neuss (Dr. J. D.), [Prof. W. Rieman, HI and], Quantita¬ 
tive Analysis : a Theoretical Approach {Review)* 914 
Nevin (T. E.), Rotational Analysis of the Visible 
Bands, 1101 

Newman (W. A. C.), [Sir Thomas Kirke Rose and], The 
Metallurgy of Gold. Seventh edition (Review)* 268 
Newsham (J. C.), The Horticultural Note Book. Fifth 
impression {Review), 527 

Newton (H. W.), and H. J. Barton, Bright Solar Eruptions 
and Radio Fadings in 1935-36, 688 
Neyman (Dr. J.), [Prof E. L, Dodd and]. An International 
Conference on the Theory of Probability, 938 
Nice (Margaret N.), Population Study of the Song Sparrow, 
169 

Nichols (Prof E. L.) ( [death). 960 

Nicolau (A.), Thermomagnotic Study of Two Paramagnetic 
Solutions, 906; Thormomagnotk* Properties and 
Constant Paramagnetism of the Ion UOj“M* in 
some Uranyl Salts in Aqueous Solution, 986 
Nielsen (N.), [Prof. G. Hevosy, Dr. K. Lindoratrem-Lang 
and], Phosphorus Exchange in Yeast, 725 
Niggli (Prof. P.), Mineral Chemistry and Crystal Structure 
(Review), 783 ; Das Magma und seine Produkto. Teil 
1 : Physikali&eh-ehemische Grundlagen (Review), 
013 

Nikitin (B. A.), Chemical Properties of the Rare Gases, 643 
Nilakantan (P.), Temperature Variation of Magnetic 
Anisotropy of Organic Crystals, 29 
Nish ini (Dr. Y.), and C. Ishn, A Cosmic Ray Burst at a 
Depth Equivalent to 800 in. of Water, 774 
Nifcta (I.), and T. Watanab6, Hydrogen Bridges in Solid 
Pentaerythrilol, 366 

Nobba (P. E.), Design : a Treatise on the Discovery of 
Form (Reviexv), 873 

Nooht (Prof. B.), eightieth birthday of, 846 ; award of 
Bernhard Nooht medals to Prof. J. Rodham, Prof. 
E. Brumpt, Dr. W. Fourooau, Prof. E. Martini, 
Prof. E. Reiohenow, Dr. P. Manaon-Bahr, Prof. 
G. H, F. Nutt all, Prof. E. P. Snijders, Prof. N. H. 
Swellengrcbel, Prof. G. Bostianelli and Sir Aldo 
Gastellani, 1009 

Nolan (T. J.), [J. Breen, J. Keane and], Chemical Con¬ 
stituents of Lichens Found in Ireland— Rertusaria 
conertta, 333; [Margaret Mohan, J. Keane and], 
Chemical Constituents of Lichons found in Ireland : 
Rannelia conepema Aoh., 376 

Nolf (I\), awarded the Grand Cross of the Order of 
Leopold, 104 

Norman (J. R,), and Dr. R C. Fraser, Giant Fishes, Whales 
and Dolphins (Review), 911 

Norman (Dr. V,), Essentials of Modem Medical Treatment 
(Review), 480 

Norrio (M,), [Dr, R. Lemberg, B. Cortis-Jones and], An 
Oxyjwrphyrin Htematin Compound as Intermediate 
between Protohromatin and Vordoha^matin, 66 
Norrwh (Prof. R. G. W.), and C. H. Bamford, Photo- 
decomposition of Aldehydes and Ketones, 196 
North (Dr. F. J.), Humphrey Lhuyd's Maps of England 
and of Wales, 813 

Northrup (Dr. E. F.) (Akkad Pseudoman), Zero to Eighty : 
being My Lifetime Doings, Reflections and Inventions, 
also My Journey Around the Moon (Review), 872 
Novak (F. V.), [Dr. F. BShounek and], Retention of 
Radioactive Substances in the Body of Rats and the 
Lethal Dose, 106 

Nov&k (Dr. J.), [prof. J. Heyrovsk#], Overvoltage in 
Light and Heavy Water, 1022 
Nuffield (Lord), gift to Oxford University for a new 
college; other gifts by him, 679, 697; conferment 
*r e degree by Oxford University, 819 

Numrnm (Dr. R.), The Wandering Spirit: a Study of 
_ Human Migration (Review), 89 
Nun^rger^OE. jjfonization Theory and Radio-biological 


Nuttall (Prof. G. H. F,), [death], 1087 
Nuttail (G. It. F.), [Dr. H. M. Hyde and], Air Defence and 
the Civil Population (Review), 661 
Nyrop (Dr. J. E.), The Catalytic Action of Surfaces. 
Second edition (Review), 827 


Obata (J.) r and R. Kobayashi, A Direct-Reading Pitch 
Recorder and its Applications to Music and Speech, 
696 

Ochoa (Dr, S.), appointed Ray Lankester investigator for 
1937, 190; and C. G. Ochoa, Cozymase in Inverte¬ 
brate Muscle, 1097 

O’Connor (J. M.), [Prof. E. J, Conway, D. K. O’Donovan 
and], Influence of Temperature on the Activity of 
the Kidney in Relation to its Influence on Oxygen 
Consumption, 40 

Odell (N. E,)\ Fjord Formation, 866 
O’Donovan (D. K.), [Prof. E. J. Conway, J. M. O’Connor 
and), Influence of Temperature on the Activity of the 
Kidney in Relation to its Influence on Oxygon 
Consumption, 40 

Oeser (Dr.), Factors of Vocational Guidance, 284 
O’Gorman (Dr. M.), Designation of “The Time-Space 
Continuum”, 773 

Omer-Cooper (J.), Zoological Expedition to the Oasis of 
8iwa, Egyptian Libya, 919 
O'Neale (Dr. Lila M.), Early Peruvian Textiles, 32 
van Oorde-do Lint (G. M.), and J. H. Shuurmans Stek- 
hoven, jun., Parasitic Copepods of the North Sea and 
Baltic, 686 

Oppenheimor (Prof. C.), Die Ferment© und ihre Wirkungen. 
Suppt. Lief. 6 (Review), 873 

Ordo-Powlett (Hon. Nigel), Present and Future of Estate 
Woodlands, 817 

Orr (Dr. J. W.), elected reader in experimental pathology 
in Leeds University, 942 

Ortmann (H.), [N. Riehl and]. Effect of Pressure on 
Phosphors, 593 

Orton (Prof. J. H.), Sex Biology of the Oyster and the 
Salmon, 08 ; Somo Interrelations between Bivalve 
Spatfalls, Hydrography and Fisheries, 606 ; Oyster 
Biology and Oyster Culture : being the Buckland 
Lectures for 1935 (Review), 962 
Ortvay (Prof. R.), Problem of Reality in Physics, 313 
Osborn (A. W.), The Superphysical: a Review of the 
Evidence for Continued Existence, Reincarnation, and 
Mystical States of Consciousness (Review), 1078 
Osborn (R.), Freud and Marx: a Dielectical Study 
(Review), 344 

Osborne (Prof. W. A.), conferment upon, of on honorary 
doctorate of Queen’s University, Belfast, 123 ; Why 
do Stranded Whales Die ?, 1017 
Osgood (Dr. C.), Ethnography of the Tanaina, 898 
von Overbeek (J.), Effect of the Roots on the Production 
of Auxin by the Coleoptile, 293 
Owen (Dr. D.), Alternating Current Measurements at 
Audio and Radio Frequencies ( Review), 637 
Owens (Dr. J. S.), The Eleetrotor Smoke and Dust Meter, 
331 v 


Painter (W. H.), [Dr. V. K. Zworykin, Dr. R. R. Law 
and], Projection Television, 280 

Palmer (W. &,), conferment upon, of a doctorate by 
Cambridge University, 1110 

Paneth (Prof. F. A.), Meteorites : the Number of Pultuak 
Stones, and the Spelling of “Widmanstatten Figures", 
504; 809 

Pantin (Dr. 0. F. A.), recommended for appointment as 
reader in invertebrate zoology in Cambridge Uni¬ 
versity, 38; appointed reader in invertebrate zoo¬ 
logy m Cambridge University, 904 ; and others. 
Transmission of Excitation in Living Material, 
118 

Paramasivan (8.), Technique of the Painting Process in 
the Temple of Vijayalaya Cholisvaran in Pudu- 
kottah State, 198 
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Paris (R.)» [M. Maser 6 and], Constitution of Scoparoaide 
(Sooparine) of Sarotkamnus scoparius, 125 
Parker (A.)# Economic Position and Outlook in Germany, 

541 

Parker (G. H.), Colour Changes Due to Erythrophores in 
the Squirrel F|gh ( Hoioeentrus, 83 ; Colour Changes in 
Elasmobranch Fishes, 469 

Parker (R. C.), [Prof. E. N. da C. Andrade and|, Absolute 
Measurements of Bound Intensity, 34 
Parkin (M.), Jebsen-Marweders Glastechnischo Fabrika- 
tionsfehlor (Review), 830 

Parnell (I. W.), Control of Nematodes of Hornes and 
Sheep, 686 

Parodi (M.), Transmission of some Oxides in the Extreme 
Infra-Red, 208 ; Characteristic Frequencies of 
Chlorates, Bromatos and Iodates, 943 
Parr (G.), The Low Voltage Cathode Ray Tube : and its 
Applications (Review), 1032 

Farrington (F. R.), appointed a lecturer in zoology in 
Cambridge University, 904 

Partington (Prof. J. R.), Work of Prof. Richard Watson, 
803 ; Chemistry in the Ancient World (Bedson 
lecture), 1006 ; and R. F. Towndrow, Hetorogenoous 
Equilibria with Deuterium, 156 ; and Dr. D. McKie, 
Levity of Phlogiston, 1089 ; [E. G. Cowley and], 
Series Efb^ct on the Dipole Moments of some Alkyl 
Halides, 1100 

Paterson (C. C.), conferment upon, of an honorary doctor¬ 
ate by Birmingham University, 80 ; work of, 351 ; 
717 ; Appraisement of Lighting (Guthrie lecture), 763 
Paterson (T. T,), Paleolithic Succession in England, 775 ; 
appointed curator of the Cambridge Museum of 
Archaeology and of Ethnology, 904 
Patterson (E. L.)» appointed assistant lecturer in anatomy 
in Manchester University, 207 
Patterson (J. B. E.), Cobalt, and Shoop Diseases, 303 
Patwardhan (Dr. S. 8.), Pahemon, the Indian River 
Prawn, 580 

Pauling (L.), and L. O. Brockway, Carbon-Carbon Bond 
Distances, 088 

Pauthcnier (M.), M. Foldonkrais and L. Vigneron, The 
Electrostatic Valve, 518 

Peacock (Prof. A. D.), and Dr. Arm R. Sanderson, Matura¬ 
tion in the Thelytokoualy Partheno-Genetic Ton- 
thredinidse, 240 

Peak (D. A.), Stereochemistry of the Sterols and the Bile 
Acids, 280 

Peake (H. J. E.), Problems of the New Stone Age, 551 
Pearce (R. R,), [Prof. W. Sucksmith and]. The Paramag¬ 
netic Magneton Numbers of the Fern)magnetic 
Metals, 070 

Pearl (Prof, R.), Problems of Population Density, 32; 

Need for the Study of Human Biology, 145 
Pearae (Dr. H. L.), Effect of Hetero-auxine on the Growth 
of Broad Bean Plants in Water Culture, 26 
Poarse (Dr. R. W. B.), [A. G. Gaydon and], Band Spectrum 
of Chromium Hydride, CrH, 110 
Pearson (G. E.), conferment upon, of the Croix do Chevalier 
do la Legion d’Honneur, 315 
Pearson (Prof, N. E.), Fishes of Paraguay, 510 
Peczenik (O.), and L. Popper, Posterior Lobe of the 
Hypophysis and the Thyroid Gland, 821 
Pedersen (K, O.), [A. Tiselius, Prof. The Svodberg and], 
Analytioal Measurements of Ultraeentrifugal Sedi¬ 
mentation, 848 

P«ok (B, M.), Physical State of Jupiter’s Atmosphere, 776 
Peierls (Dr, R.), [Dr. J. F. Allen, M. Zaki Uddin and], 
Heat Conduction in Liquid Helium, 62 
Penney (Dr, W, G.) f and G. J, Kynch, Absorption Spectra 
Evidence of the Decomposition of the Ground Term 
of Nd + + 4- Ion due to Crystalline Fields, 109 
Pennington (Prof. S. C. B.), [death], 184 j [obituary 
_ article], 225 

P^quart (Martha et Saint-Just), M. Boule et H. Vallois, 
4viec r Station-n4cropole m&olithique du Morbihan, 

82 ft 

p wi«r (A.), The Torus Mandibularis and its Ultimate 
_ 'Phylogenic Signification, 737 
Perisin (Profc A, (L), [obituary article], 13 


Porlmann (G.), [Dr. H. Herrmann and], Reaction between 
Proteins and Metaphosphoric Acid, 807 
Pornior (Prof. L.), [death], 393; [obituary article], 495 
Porren (J,), Equation of Solubility of a Pure Substance 
Forming a Solid Compound with the Solvent, 477 
Perrier (C.), and Prof. E. Segrfc, Radioactive Isotopes of 
Elomont 43, 193 

PorrottrAt (E.), [E. Brinor and]. Complementary Results 
on the Catalytic Action of Ozone in the Oxidation of 
Aldehydes, 737 

Perry (Sir Percival), conferment upon, of an honorary 
doctorate by Birmingham University, 80 
Pessler (Dr. W.) t Volkstuinsatlos von Niodoraaohsen. 
Lief. 1 u. 2 (Review), 785 

Peters (J. L.), Chock-List of Birds of the World. Vol. 3 
(Review), 1034 

PetroviS (Dr. A.), Serbian Gypsy Feast-Days, 115 
IMtry (P.), Interpretation of Observations and Measure¬ 
ments Relating to Breakers, 820 
Petterwson (II.), Abundance Ratio of Thorium to Uranium 
in Rocks and in the Boa, 821 

Pfeiffer (Dr. H. H.), So If-arrangement in the Mitotic 
Spindle under Mechanical Influence, 770 
Philby (H. St. John), Archaeological Exploration in 
Arabia, 885 

Philip ((>.), [death], 1043 

Philip (Prof. J. C.), appointed doputy vieo-chancellor of 
London University, 207 

Phillips (D. W.), [H. M. Hudspeth and], Coal Measure 
Rock). Part 1, 813 

Phillis (Dr. E.), and Dr. T. CL Mason, Concentration of 
Solutes in Vacuolar and Cytoplasmic Saps, 370 
Phillips (Dr. P.), [obituary], 393 

Philpot (J. St. L.), elected a senior research fellow of 
Balliol College, Oxford, 694 

Picard (Prof. L.), Fauna and Climate in Early Palestine, 
497 

Pickard (Sir Robert), olocted vice-chancellor of London 
University, 207 

Piolou (D. P.), [Dr. D. L. Gunn, J. S. Kennedy and], 
Classification of Taxes and Kineses, 1004 
Pierce (E. L.), A Plankton C Elector for Fast 'lowing. 1014 
Piercy (Dr. N. A. V.), Aerodynamics (Review), 035 
Piggott (S.), Origin of the Long Barrow, 1103 
Pigott (S. J.), Progress of Marine Engineering, 539 
Pillai (R. K.), [Dr. Dorothy M. Needham and]. Coupling 
of Dismutations with Esterification of Phosphate in 
Muscle, 64 

Pirotta (Prof. P. R.), [death], 455 

Piltard (Prof. E.), Origins of Civilization and the Hittites, 
077 ; and H. A. Seylan, Prognathism, Cranial 
Capacity and Area of the Occipital Perforation in the 
Anthropoids, 737 
Plate (Prof. L.), [death], 922 

Platonov (G. P.), [P. J. Schmidt and]. Anabiosis and Fish 
Transport, without Water, 557 
Plomloy (N. J. B.), and G. B, Thompson, Distribution of 
the Biting-Louse, 199 

Flotnikow (Prof. J.), Allgomoine Photochemie. Zweite 
auflago (Review), 444 

Poohin (E. E.), [T. Lewis and]. Pain Nerves, 325 
Pohl (R. W.), and others. Conduction of Electricity in 
Solids, 204 

Polanyi (Prof. M.) f Congr5s du Palais de la D^couvortc 
International Meeting in Paris, 710 
Poliak (L.), and G. Flaum-Feh6r, Distribution of Sugar in 
the Body and the Action of Insulin, 821 
Polunin (Dr. N.), The Birch ‘Forests’ of Greenland* 939 
Ponsonby (Arthur), (Lord Ponsonby of Shulbrede), Life 
Here and Now: Conclusions Derived from an 
Examination of the Sense of Duration (Review), 341 
Poole (Dr, H. H.), Measurement of Submarine Daylight, 
50 ; A Convenient Form of Galvanometer Shunt for 
Use with Rectifier Photo-cells, 376 
Poole (J. H. J.), A Synchronous Clock Time-marker, 370 
Popper (L.), [O. Peczenik and], Posterior Lobe of the 
Hypophysis and the Thyroid Gland, 821 
Poirot (D.), and Dr. E. Rabinowitch, Reversible Bleaching 
of Chlorophyll, 321 
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Potts (F. A.), [death], 536 ; [obituary articlo], 575 
Poulton (Sir Edward B.)» The History of Evolutionary 
Thought as Recorded in Meetings of the British 
Association, 395 

Poulton (Dr. E. P.), Heat Production, Nutrition and 
Growth in Man, 413 

Praeger (Dr. R. L,), The Way I Went; an Irishman in 
Ireland {Review), 870 

Prain {Sir David), eightieth birthday of; work of, 98 
Preiswerk (Dr. P,), [A. Braun, P. Schorrer and], Detection 
of a-Particles in the Disintegration of Thorium, 682 
Prentiss (Dr. A. M.), Chemicals in War: a Treatise on 
Chemical Warfare. With chapters on the Protection 
of Civil Populations and International Situation, by 
Major G. J. B. Fisher {Review), 3 
Prettre (M.), Heterogeneous Combustion of Mixtures of 
Carbon Monoxide, Hydrogen and Oxygon on a 
Vitreous Surface, 261 

Price (H, L,), appointed a faculty assistant lecturer in 
mathematics in Cambridge University, 476 
Price (Dr. J. A.), appointed honorary demonstrator in 
medicine in Leeds University, 942 
Price (W. C.), Rapports sur la photoluminescenco pr5sent5s 
k ia reunion Internationale do photolummoscence, 
Varsovie, 20-26 Alai 1936 {Review), 787 
Priestley (Prof, J. H.), Mechanism of Growth in Plants 
(Review), 257 

Priestley (Dr. R, K.), appointed vice-chancellor of Birming¬ 
ham University, 923, 942 ; work of, 923 ; the Univer¬ 
sity and the National Life, 1007 
Pringle (J, W. 8.), appointed a demonstrator in zoology 
in Cambridge University, 1026 
Pritchard (Capfc. J. L .), Flight in the Stratosphere, 165 
Proctor (Mary), and Dr. A. C. D. Crommelin, Comets : 
their Nature, Origin, and Place in the Science of 
Astronomy (Review), 566 

Prosad (Prof. K,), and A. T. Maitra, Intensity and 
Structure Changes of the La Emission Lines of Cu 
and Fc on Intense Cooling of their Anticathodes, 464 
Pruvot (M.), Antarctic Polychaetes, 647 
Pryde (A, W.), [Dr. E. B. Ludlam, H. Gordon Rule and], 
Optical Rotatory Power of Turbid Solutions in an 
Electric Field, 194 

Pryor (M. G. M.), awarded a Frank Smart prize of Cam¬ 
bridge University, 123 

Przedpelski (8.), [W. Broniewski, S. Sulowski and], Some 
Physical and Chemical Properties of Very Pure 
Steels, 334 

Pseudoman (Akkad), (Dr, E. F. Northrup), Zero to 
Eighty : being My Lifetime Doings, Reflections and 
Inventions, also My Journey Around the Moon 
(Review), 872 

Puddle (F. C.), Hybrids of the Rhododendron, 813 
Pugh (B.), [Prof. W. T. David and]. Influence of Hydrogen 
and Water Vapour upon the Combustion of Carbon 
Monoxide Mixtures, 1098 

Pugh (W.), Mercurous Perchlorate os a Volumetric 
Reagent for Chlorides and Bromides, 666 ; [F, Serba 
and], Gallium (4), 656 

Pugsley (A. G,), [Major B. C. Carter and], awarded the 
Edward Busk memorial prize of the Royal Aero¬ 
nautical Society, 1094 
Pullen-Burry (Miss B.), [obituary], 922 
Pulley (Dr. O. O.), [Dr. A. L. Green and]. Control of 
Phase Fading in Long-distance Radio Communica¬ 
tion, 76 

Pulling (Grace E.), The World from a Window Garden, 722 
Purser (G. L.), Succession of Broods of Lebistes, 165 
Purvis (0. N.), (Prof. F. G. Gregory and], Devemalization 
of Spring Rye by Anssrobio Conditions and Re- 
vernalization by Low Temperature, 547 
Pye (I)r. D, R.), Metallurgy and the Aero Engine (autumn 
lecture of the Institute of Metals), 516 
Pyman (Dr. F. L.), Researches in Chemotherapy, 409 ; 
Chemotherapy of Amcebicidcs, 832 


Quiok (H. E.), [A. R. Waterson and], Qronemertes dendyt 
Dakin, a Land Nemerteon in Wales, 292 


Quifliam (J. P.) t awarded the university studentship in 
physiology in London University, 88 
Quinet (Mile. Marie Louise), Classification into Two Groups 
of the Complex Compounds of Magnesium Chloride 
with Oxygenated Organic Compounds, etc., 985 


ltabinowitch (Dr. E.), [D, Porret and], Reversible Bleach¬ 
ing of Chlorophyll, 321 

Rabkin (Dr. E. B.), Polychromatic Plates for Color Sense 
Examination (Review), 49 

Radoitchitch (Milo. Milkft), Influence of the Solvent on 
the Absorption Spectra of Neodymium Aootylaceto- 
nate, 81 

Ragozirxa (M. N.), Neural Induction by Plant Tissues in 
the Ectoderm of the Gftstrula of Triton taeniatue, 
199 

Rainey (R. C.), Absolute Configuration of the Naturally 
Occurring a Amino-Acids, 150 
Raman (Sir C. V.), appointed professor of physics at the 
Indian Institute of Science, Bangalore, 232 
Ramanathan (Dr. K. R.), Effect of Near Lightning Dis¬ 
charges on a Magnetometer, 587 
Ramsay (Dr. J. A.), appointed Harding lecturer in experi¬ 
mental zoology in Cambridgo University, 904 
Ramsey (A. S.), Dynamics. Part. 2 (Review), 217 
Randall (J. T.), appointed to a W f arren research fellowship, 
232 

Rao (B. Sundara Rama), [Prof. 8. Bhagavantam and], 
Adiabatic and Isothermal Compressibilities of Heavy 
Water, 1099 

Rao (N. K. A.), [Prof. B. N. Singh and], Changes in 
Chloroplast Pigments in Leaves during Senescence, 728 
Rapson (Prof. E. J.), [obituary article], 839 
Rated iff e (J. A.), [K, G, Budden and]. An Effect of Catas¬ 
trophic Ionospheric Disturbances on Low-frequency 
Radio Waves, 1060 

Rattray (Dr. R. S.), Indirect Rule in Nigeria (Review), 826 ; 
Religion and Medicine of a West African People 
(Review), 869 

Raunkiaer (Prof. C.), translated by H. Gilbert-Carter, 
Plant Life Forms (Review), 1035 
Raventos (J.), [A. J. Clark and], Pharmacology of Tetra- 
methylammonium, 325 

Rawdon-Smith (Dr. A. F.), [C. S. Hallpike, Prof. H. 
Hartridge and], Response of the Ear to a Phase 
Reversal, 74 

Rawling (Dr. S. O.), Action and Theory of Photographic 
Development, 997 

Rawlins (F. I. G.), The Natural Philosophy of Paintings, 
219 ; Kremanrfs Zusamrnenh&ngo zwischen physi- 
kalisohen Eigensehaften und cheraischer Konstitution 
(Review), 831 

Ray (A,), [Dr. A, Girard, G. Richard and]. Antimicrobial 
Action of some Aromatic Compounds, 283 
R&y (Sir P. C.), retirement from Palit professorship of 
chemistry at the Calcutta University College of 
Science and election as professor emeritus; work of, 
762 

Rayleigh (Lord), The Light thought to have been seen in 
the neighbourhood of Alternate Current Magnets, 423 ; 
elected president of the British Association; work 
of, 456 ; Surface Layers on Glass and Silica, 470 
Raymond (Prof, A,), eleoted president of the International 
Congress of the History of Science and Technology, 
1022 

Raymond-Hamet and Colas, Botanical Origin of Chuchu- 
huaaha, 334 

Read (Prof. H. H.), Metamorphic Rooks of Unst, Shetland 
Island, 731 

Read (Prof, J.), Sir David Ormo Masson, 534 j The Growth 
of Modem Chemistry (Review), 624 
Rcboul (G, and J.), Ionizing Radiations of Low Quantum 
emitted spontaneously by the Ordinary Metals, 1073 
Reck (Prof. H.), [death!, 309; [obituary article], 351 
Reddi (K. R.), and Dr, V. Subranmanyan, ‘Sontl’ Fermen¬ 
tation, 33 

Redlich (Prof. 0.), eleoted president of the Vienna 
Academy of Sciences* 332 
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Reeds (Dr. C. A.), Catalogue of tho Meteorites in the 
American Museum of Natural History, 542 
Reid (A,), [P* Evans and], Drilling Mud, 1025 
Reimann (Dr. A. L.), Photo-conductivity and Phosphor¬ 
escence of Zinc-blende, 501; Temperature Variation 
of the work functions of Clean and of Thoriated 
Tungsten, 1073 

Reinig (W. F.), Die Holarktis {Review), 129 
Reissner (M. E.) f Theory of Beams Resting on a Yielding 
Foundation, 519 

Renaud (Prof, E. B.), Prehistoric Archaeology of North* 
Eastern New Mexico, 72 

Rendle (Dr. A. B.), [W. Fawcett and], Flora of Jamaica. 
Vol. 7, late S. Le Marchant Moore and Dr. A. B. 
Rendle (Review), 302 

Renier (Dr. A.), elected a foreign fellow of tho Geological 
Society of London ; work of, 883 
Reynolds (J. H.), Observational Evidence for the Dis¬ 
tribution of Matter in Splice, 387 
Reynolds (8. J. R.), appointed a demonstrator in anatomy 
in Cambridge University* 123 
Reynolds (Dr. S. R. M.), Haemodynamic Factors in the 
Uterus during the latter part of Gestation, 546 
Rice (S. F.), awarded tho Parsons scholarship in marine 
engineering of the Institution of Naval Architects, 
722 

Rich (T.), Devices for Fighting Fires, 271 
Richard (U,), [Dr. A. Girard, A. Hay and], Antimicrobial 
Action of some Aromatic Compounds, 283 
Richardson (F. D.), [Dr. 0. F, Goodeve and]. Existence 
of Chlorous Anhydride, 737 

Richardson (L. J. D.), Axial Spin and Weapons of the 
Ancients, 1016 

Richardson (L. R.), [W. J. Bobbins, Mary A. Bartley, 
A. G. Hogan and], Pyrimidine and Thiazole Inter¬ 
mediates as Substitutes for Vitamin B,, 779 
Richharia (R. H.), [L. E. Morris and], Croats between 
Radish and Turnip, 285 

Richmond (Dr. H* W.), Prof. Frank Morley, 880 
Kidoal (Prof. E. K.), Surface Action in Biology, 671 ; 
[Prof. A. C. Cuthbertson, G. Gw and], The Kinetics 
of Polymerization, 889 

Ridley (P.), [Dr. G. W. Brindley and], Asymmetry in 
Metals of Hexagonal Structure, 461 
Hied (0.), Influence of Irradiated Metal Compounds on 
the growth and development of Phaseolus vulgaris, 335 
Riehl (N.), [G. Graue and], Investigation of Porous 
Structure* 327 ; and H. Ortmonn, Effect of Pressure 
on Phosphors, 593 

Rieman, III (Prof. W.), and Dr. J. D. Nouss, Quantitative 
Analysis : a Theoretical Approach (Review), 914 
Rios (Prof. H.), and Dr. T. L. Watson, Engineering Geo¬ 
logy. Fifth edition (Review), 259 
Rimington (Dr. C.), Porphyrins of the I]and III SorieB in 
Congenital Porphyrinuria, 105 ; and G. C. S. Roots, 
Duality of the Coproporphyrins in Bovine Congenital 
Porphyrinuria, 584; [P. J. Fouric and]. Living 

Animal Cases of Congenital Porphyrinuria, 68 
Rinok (E.), Diagram of Solidification and Electrical Con¬ 
ductivity of the Rubidium-Caesium Alloys, 518 
Riou (P.), G. Delorme and H. Gamelin, Distribution of 
Manganese and Iron in the Conifers of Quebec 
Province, 1027 

Ritchie (A. D.), appointed Sir Samuel Hall professor of 
philosophy and public administration in Manchester 
University, 207 

Ritchie (Prof, J.), Natural History Outlook, 417 ; The 
Distribution of Animate (Review), 620 
Riverdale (Lord), appointed chairman of the Advisory 
Council to the Committee of the Privy Council for 
■, Scientific and Industrial Research, 888 
Rivers (Dr* appointed director of the Hospital of 

the Rockefeller Institute for Medical Research, 104 
Robb-fimith (Dr. A. H. T.), appointed assistant director 
of pathology at the Nuffield Institute, Oxford Uni- 
„ verei^r, 38 

Robbins (W. J.), and Mary A. Bartley* Thiazole and the 
Orowth of Excised Tomato Roots, 779 ; A* G. Hogan 
And L- R* Richardson, Pyrimidine and Thiazole 


Intermediates as substitutes for Vitamin B lt 779; and 
F. Kavanagh, Intermediates of Vitamin B t * and growth 
of Phycomyces, 943 

Roberts (Dr. A. L.), National Smoke Abatement Society : 

Annual Conference at Leeds, 691 
Roborts (E. J.), Grass Drying, 243 

Robertson (Sir Charles Grant), resignation from Birming¬ 
ham University, 694 

Robertson (B. S.), appointed lecturer in regional anatomy 
in University College, Dundee, 207 
Robertson (Dr. J, M.), [A. R. Ubbelohdo and], A New 
Form of Resorcinol, 239 

Robertson (Sir Robert), appointed director of the Salters 1 
Institute of Industrial Chemistry, 722 
Robinson (G. A.), [E. S. Byng and], Education in Industrial 
Management, 79 

Robinson (late H. C.), and F. N. Chosen, The Birds of the 
Malay Peninsula. Vol. 3 : Sporting Birds ; Birds 
of the Shore and Estuaries (Review), 1034 
Robinson (Prof. R.), [E. P. Abraham and], Crystallization 
Lysozyme, 24; [A. B. Meggy and], A Diene 

Synthesis applicable to the Sterol Group, 282 
Robinson (W. H.), [Prof. N. A. Kent, Royal M. Frye and], 
Structure of Ha of Hydrogen, 236 
Robson (J. M.), and Dr. A. Schftnberg, (Estrous Reactions, 
including Mating, produced by Triphenyl Ethylene, 
196 

Rochester (G. P.), appointed assistant lecturer in physics 
in Manchester University, 207 
Roots (G, C. S.), [Dr. C. Rimington and], Duality of the 
Coproporphyrins in Bovine Congenital Porphyrinuria, 
584 

Rogers (C. G.), [death], 960 

Roholm (K.), Fluorine Intoxication (Review), 483 
Rolleston (Sir Humphry), Historical Relations of Phar¬ 
macy and Physic, 676 

Eolleston (Dr. J. D.), The Tobacco Habit, 615 
Roos (S. E.), Antarctic Structure, 813 
Rosanova (V.), [A. E. Gillam, Prof. I. M. Heilbron, Dr. 
E. Lodcrer and]. Differences in the Chromogenie 
Properties of Freshwater and Marine Fish Liver Oils, 
233 

Roso (Sir Thomas Kirke), and W. A. C. Newman, The 
Metallurgy of Gold. Seventh edition (Review), 258 
Rosen (A.), The Television Cable, 355 
Rosenberg (Dr. H.), [Dr. J. B. Bateman, Dr. H. Loewen- 
thal and], Alleged Specific Effects of High-frequency 
Fields on Biological Substances, 1063 
Ross (Sir E. Denison), retirement of; work of, 185 
Rossier (P.), Definition of Stellar Colour Indexes; the 
Wien-Planck Correction in the Calculation of the 
Magnitude of a Star, 125 

Rothes (Earl of), appointed chairman of the governors of 
Faraday House Electrical Engineering College, 190 
Rotlischild (Lord), [death], 393 ; [obituary article], 574 
Rotter (Dr. H.), Protective Effect against Experimental 
Rickets of Rats of a single massive dose of Vitamin D, 
973 

Roupell (Marion G.), Union Catalogue of the Periodical 
Publications in the University Libraries of the 
British Isles, with their respective holdings, excluding 
titles in the World List of Scientific Periodicals, 1934 
(Review), 786 

Roure (H.), [J. Rosier and], Disappearance of Br61as 
Comet, 40 

Roussell (Dr. A.), and others, Researches into Nome 
Culture in Greenland, 52 

Rousset (A.), New Measurements of the Factor of Depolar¬ 
ization of Light diffused by Argon, 251 
Roussy (Dr,) f elected rector of Paris University, 888 
Rowe (Prof. F. M.), [E. J. Cross and], Prof. A, G. Perkin, 13 
Roxby (Prof. P. M.), Geographical and Cultural Regions, 
005 

Roy (K. K.), [Prof. S. K. Mitra and], Anomalous Dielectric 
Constant of Artificial Ionosphere, 586 ; 1066 
Roy (Ramesh Chandra)* [Sarat Chandra Roy and], The 
Khari&s, 2 Vote. (Review), 213 
Roy (Sorat Chandra), and Ramesh Chandra Roy, The 
KhAri&s, 2 Vote. (Review), 213 
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Rule (H. Gordon), [Dr. E. B. Ludlam, A. W. Pryde and], 
Optical Rotatory Power of Turbid Solutions in an 
Electric Field, 194 

Rumor (G.), [Dr. L. Landau and]. Production of Showers 
by Heavy Partiolos, 682 

Rush ton (Dr. W.) t Blindness in Freshwater Fish, 1014 
Rushton (Dr. W. A. H.), Transmission of Excitation in 
Living Material, 118; appointed lecturer in physi¬ 
ology in Cambridge University, 123 
Russell (Gen. F. F.)» awarded the Buchanan medal of tho 
Royal Society, 840 ; presented with the Buchanan 
medal of the Royal Society ; work of, 980 
Rutherford (Lord), The Search for the Isotopes of Hydro¬ 
gen and Helium of Mass 3, 303 ; [death], 717 ; Prof. 
A. S. Eve, 746 ; Prof. J. Chadwick, 749 ; Sir J. J. 
Thomson, 7151 ; Sir William Bragg, 752 ; Prof. Niels 
Bohr, 752 ; Prof. F. Soddy, 753 ; Prof. E. N. da C, 
Andrade, 753 ; Sir Frank Smith, 754; Funeral of, 754; 
further tributes to tho late. Prof. S. Meyer, 1047 ; 
Prof. A. Norman Shaw ; Prof. Niels Bohr, 1048; 
Prof. G. Hevoay, 1049 ; I)uc do Broglie, 1050 ; Prof. 
J. Stark; Prof. 0. Hahn, 105L; Prof. E. Fermi; 
Prof. L. Wertenstein, 1052 ; Dr. P. Kapitza, 1063 
Van Rysselberghe (Prof. P.), [Prof. T. De Donder and], 
Thermodynamic Theory of Affinity {Review), 344 


St. Joseph (Dr. J. K. S.), appointed a demonstrator in 
geology in Cambridge University, 123 
Sainty (J. E.), Palaeolithic Man in Norfolk, 731 
Sakurai (Prof. J.), Beginnings of Western Science in 
Japan, 205; elected vice-president of the Inter¬ 
national Council of Scientific Unions, 641 
Salaman (Dr. R. N.), The Potato in its Early Home and its 
Introduction into Europe (Masters lectures), 159 
Salisbury (Prof. E. J.), Education and the Modern Study 
of Plants, 415; 669; 707 

Salmon (Sir Ie : d>re), Metric System and British Export 
Trade, 1089 

Salt (Dr. G.), appointed a lecturer in zoology in Cambridge 
University, 904 

Sampson (Prof. R. A.), retirement of; work of, 227 
Sand (Dr. H. J. 8.), The Sign and Symbol of Heat of 
Reaction, 809 

Sanderson (l)r. Ann R.), [Prof. A. D. Peacock and]. 
Maturation in the Thelytokoualy Parthenogenetio 
Tenthrediniden, 240 

Sang (J. H.), awarded a Hutchinson studentship for 
zoology at St, John’s College, Cambridge, 476 
Sanscmo (Dr. F, W,), The New Cytology (Review), 1033 
Sarkar (S. N.). [Dr. 8. R. Bose and], EnzymeB of Wood- 
Rotting Polyporea, 813 
Samoff (D.). Science and Society, 459 
Sato (M.), Barbels of Japanese Fish, 429 
Saunders (Sir Charles E.), [death], 184 
Saunders (Miss E. R.), Floral Morphology : a Now Out¬ 
look, with special reference to the Interpretation of 
the Gynwceum. Vol. 1 (fZevwstr), 132 
Saumlora (Dr, K. J,), [obituary article], 1043 
Saunders (O. A.), appointed Cloth workers’ reader in 
applied thermodynamics at the Imperial College— 
City and Guilds College, London, 38 
Savory (T. H.), Mechanistic Biology and Animal Behaviour 
(Jfetoctr), 49 

Saweris (35.), [Prof. D. H. Bangham, S. Mosallam and], 
Visible Adsorbed Films and tho Spreading of Liquid 
Drops at Interfaces, 237 

Sawyer (W. W.) ( appointed an assistant lecturer in mathe¬ 
matics in Manchester University, 207 
Sayers (J.), [Prof* K. G. Emel6us and], Nogative Ions in 
Discharge Tubes, 1111 

Scarborough (H.), [Dr. C. P. Stewart, Dr. P. J. Drum m 
and], Isolation of Ascorbic Acid from Urine, 282 
Schapera (Prof, I.), Contributions of Western Civilization 
to Modem Kxatla Culture, 16 
Sohebasta (Dr. P.), translated by G. Griffin, Revisiting 
My Pygmy Hosts (Review), 445 
Schema (P,), [A. Braun, Dr. P. Preiswerk and], Detection 
Of a-Porticles in the Disintegration of Thorium, 682 


Schiller (Prof. F. C. 8.), [death], 268 ; [obituary article], 
454 

Schintlmeister (J.) t Redetermination of the Range of 
a-Particles from Thorium, 619 ; Shortening of the 
range of Polonium a-Partioles by Oblique Emission 
from the Source, 821 

Schlesinger (Dr. F.), An Annual Change in Longitudes, 
1068 

Schlesinger (H. I.), [A. B. Burg and], Borine Carbonyl, 74 
Schmid (Dr. R.), and Dr. L. Ger6, Structure of a New 
System of CO Bands, 508 

Schmidt (Prof. G. A.), Neural Induction by Fragments of 
Dead Tissues and Organs of Amphibia and Mam¬ 
malia in the Ectoderm of the Anuron Gastrula, 
199 

Schmidt (Prof, H,), EinfOhrung in der Vektor- und Tensor- 
rechnung (Review), 302 

Schmidt (P. J.), and G. P. Platonov, Anabiosis and Fish 
Transport without Water, 557 
Schmitz (H.), Irish Species of the dipterous family, Phorido\ 
1111 

Sohonberg (Dr. A.), [J. M. Robson and], (Estrous Reac¬ 
tions, including Mating, produced by Triphonyl 
Ethylene, 196 

Schott (Prof. G. A.), (obituary article], 922 
Schouten (J. F.), Role of Electric, Photo-chemical and 
Diffusion Phenomena in Vision, 41 
Schramm (Prof. P. E.), translated by L. G. W. Legg, 
A History of the English Coronation (Review), 6 
Schrfldinger (Prof. E.), awarded the Planck medal of the 
German Physical Society, 722; World Structure 
(Review), 742 

Sehulman (Dr. J. H.), appointed assistant director of 
research in colloid science in Cambridge University, 
291 

Schwab (H.), Changes in the Hyperglyowmic Action of 
Adrenalin by the addition of Zinc Salts, 943 
Scott (A. F.), and F. H. Hurley, Atomic Weight of Carbon, 
1068 

Scott (C. M,), Some Quantitative Aspects of the Biological 
Action of X- and y-Rays, 936 
Scott (K. G.), and S. F. Cook, Effect of Radioactive 
Phosphorus upon the Blood of Growing Chicks, 293 ; 
[S. F. Cook, P. Abelson and], Deposition of Radio¬ 
phosphorus in Tissues of Growing Chicks, 944 
Scott (R. B.), and F. G. Brickwodde, Liquid Parahydrogen, 
1020 

Sorase (F. J.), [Sir George Simpson and]. Distribution of 
Electricity in Thunderclouds, 732 
Sealy (J. R.), Classification in the AmaryUidace®, 73 
Seaman (Prof. A. E.), [death], 309 
Sebba (F.), and W. Pugh, Gallium (4), 656 
Seorett (F. A. ), Production of Early Vegetables and Salads 
under Glass, 887 

Segr6 (Prof. E.)* [C. Perrier and], Radioactive Isotopes of 
Element 43, 193 

Soiwell (H, R.), Consumption of Oxygen, in Sea Water 
under Controlled Laboratory Conditions, 506 
Bekiguti (Prof. R.), Coronal Emission Lines observed at 
the Total Solar Eclipse of June 19, 1936, 724 
Seligman (G.), Physical Investigations on Falling Snow, 
346 ; Snow Crystal or Snowflake 1 730 
Sellar (W.), Geometry of Conical Pipes, Bends and Joints, 
900 

Sen (B. K.), Volume-Rectification of Crystals, 1102 
Sen (P.), Researches on Indian Fishes, 367 
SendeTens (Prof, J. B*), [death], 881 
Servigne (M.), and E. Vassy, An application of Lumin¬ 
escence to Quantitative Analysis: the Micro - 
estimation of the Element Samarium, 124 
Sesmat (Prof. A.), SyatAmee de reference et mouvements 
(Physique claasique). Parts 5, 6, 7 (Eevwtr), 994 
Seward (Sir Albert), presentation of a portrait of, to the 
Botany School, Cambridge, 845 
Seylan (H. A.), [E. Pittard and]. Prognathism, Cranial 
Capacity and area of the Occipital Perforation in the 
Anthropoids, 737 

Shapiro (B.k and Prof. E» Wertheimer, Action of Pan¬ 
creatic Extract on Fatty Liver, 771 
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Shapter (K. E.), [H. C. Trumblo and]. Associated Growth 
of Herbage Plants, 1067 

Sharpies (A.), [death], 309 ; [obituary article], 494 
Shaw (Prof. A, Norman), Lord Rutherford, 1048 
Shaw (Sir Napier), conferment upon, of an honorary 
doctorate bv Athens University, 104 
Shaw (late Dr. Vernon), The Bournemouth Outbreak of 
Typhoid Fever, 146 

Shearer (Dr. G.), X-Rays in Industrial Research, 1069 
Shelford (V. E,), Animal Communities in Temperate 
America : as Illustrated in the Chicago Region—a 
Study in Animal Ecology {Review), 620 
Shennan (Prof. T.), conferment upon, of an honorary 
doctorate by Aberdeen University, 123 
Sheppard (Dr. G.), The Geology of South-Woetorn Ecuador. 
With a chapter on the Tertiary Larger Foraminifera 
of Ecuador, by Dr. T. W. Vaughan (Review), 1035 
Sheppard (Dr. S. E.), Dr. R. H. Lambert and R. D. 
Walker, Mechanism of Optical Sensitizing of Silver 
Halides by Dyes, 1096 

Sherlock (Dr. It. L.), and others, Origin of the Red Rocks, 
564 

Shimadzu (S.), Oriental Crystallization, 978 
Shimwell (J. L.), conferment upon, of a doctorate by 
Birmingham University, 1110 
Shipton (E<), Problems of Conquering Everest, 394 
Shorland (P. B.), Now Zealand Fish Oils, 223 
Shorter (A. W,), Prof. A. Erman, 309 
Shryock (Prof. R. H.), The Development of Modern 
Medioine: an Interpretat ion of the Social and 
Scientific Factors Involved (Review), 386 
Sidgwiok (Prof. N, V.), The Organic Chemistry of Nitrogen. 
New edition, revised and rewritten by T. W. J. 
Taylor and Dr. W. Baker (Review), 4; awarded a Royal 
medal of the Royal Society, 840 ; presented w it h a 
Royal modal of the Royal Society ; work of, 980 
Siegbahn (Prof. M.), appointed Scott lecturer in Cam¬ 
bridge University for 1938- 39, 1020 
Silborblatt (A.), awarded the Denny naval architecture 
scholarship of the Institution of Naval Architects, 722 
SiUifant (R. R.), Metal Spraying, 1105 
Silsbee (Dr. F, B.), Supraconductivity, 420 
Simonnet (H.), G. Guittonncau, G. Moequot and A. Eyrard, 
Influence of Pasteurization in the Absence of Air on 


the Nutritive Value of Milk, 209 
Simpkins (G. W.), [Dr. J. R. Edisbury, Dr. R. A. Morton 
and], A Possible Vitamin A„ 234 
Simpson (Sir George), Snow Crystal or Snowflake 1 729 ; 
and F. J, Scrase, Distribution of Electricity in 
Thunderclouds, 732 

Simpson (Dr. J. C. E.), Structure of ^-Boswellmio Acid, 467 
Simpson (J, F. Hope), elected a senior scholar in botany at 
Christ Church, Oxford University, 38 
Sinclair (Dr. H. M.), elected an official fellow and tutor in 
physiology at Magdalen College, Oxford University, 
38 ; Growth Factors for Phycomyce#, 361 
Singer (Prof. C.), Spirit of Science in History, 1021 
Singh (Prof. B, N.), and N. K. A. Rao, Changes in Chloro- 
pleat Pigments in Leaves during Senescence, 728 
Sinnott (E. W.), Relation of Gene to Character in Quanti¬ 


tative Inheritance, 83 

Skinner (Dr. H. W. B.), and J. E. Johnston, M-Emiwion 
Bands of Zinc, Copper and Nickel, 508 ; Absorption 
Edges in the Soft X-Ray Region, 732 
Sladden (Miss Dorothy), [obituary article], 184 
Slade (F» HA* Electricity and Marketing, 311 
Slade (Dr. R. E,), Grass and the Nation’s Food Supply, 
468; Grafts Drying, 1089 
SloWy (Sir Herbert), [obituary article], 674 
Small (Dr. J. KX The Proposed Everglades National 
Park* U.S.A., 263 J __ . 

SmaUman (Lt.-Ooh), Cancer : Memorandum on Provision 
of Radio-Therapeutic Departments in General 
„ Hospitals, 356 _ _ 


(Dr. Samuel), Memorial to, 537 ; 1004 
m» A, Wain), [death], 496 
(Dr, Edith Philip), Dr. A. H. Church, 268 
Smith (Ernest A.), The Standard of Anglo-Saxon Silver 
Sonnies, 1085 


Smith (Eng.-Capfc. E. C.), elected president of the New¬ 
comen Society, 964 

Smith (Sir Frank), Lord Rutherford, 754 
Smith (J. L. B.), South African Fishes of the Families 
Spar id® and Donticidso, 334 
Smith (Sydney), Early Sculpture from Iraq, 647 
Smith (Dr. 8.), appointed a demonstrator in zoology in 
Cambridge University, 1026 

Smith (Prof. S. Parker), The Electrical Equipment and 
Automobiles: a Book of Principles for Motor 
Mechanics and Motorists. Third edition (Review), 704 
Smithells (Dr. C. J.), Gases and Metals : an Introduction 
to the Study of Gas-Metal Equilibria (Review), 365 
Smith-Rose (Dr. R. L.), Detection of Destructive Larvae 
in Timber, 512 

Smythica (E. A,), The Hailey Notional Park, 651 
Snell (G. N.), and P. C. Aebensold, Production of Sterility 
in Malt? Mice by Irradiation with Neutrons, 779 
Soddy (Prof. F.), Lord Rutherford, 753 
Sokolow (A.), Neutrino Theory of Light in Three Dimen¬ 
sions, 810 

Sonnobom (T. M.), Sex, Sex Inheritance and Sex Deter¬ 
mination in Paramecium aurelia, 779 
Spkrok (R.), Benthonie Animal Communities of the 
Coastal Waters, 420 

Spoor [Tonsley, Gliioksmann and]. Radiation and Cell 
Division, 686 

Spearman (Prof. C.), Psychology Down the Ages. 2 Vols. 
(Review), 909 

Speck (F. G.), Del ft warn Ceremonies and Dances, 32 
Spencer (Dr. L. J.), elected a corresponding member of the 
SociOtO Goologique de Belgique, 190; Tenham 
Meteoric Shower of 1879, 369; Meteorites; The 
number of Pultusk Stones and the spelling of “Wid¬ 
manstatten Figures’*, 589 ; elected president of the 
Minoralogieal Society, 888 
Spongier (Dr. Carl), [obituary article], 797 
Sperti (G. S.), Prof. J. R. Looffouurow and Sister Cecilia 
Mario Dwyer, Proliferation-promoting Substances 
from Cells Injured by Ultra-violet Radiation, 643 
Spilhaus (Prof. A. 8.), elected a foreign member of the 
Royal Meteorological Society ; work of, 1058 
Squire (Alderman C.), presidential address to the Museums 
Association, 164 

Squire (F. A.), Nocturnal Habits of Platyedra goeeypieUa 
Saunders, 69 

Srivasava (B. N.), [Dr. 1>. S. Kothari and], Joule-Thomson 
Effect ami Quantum Statistics, 970 
Stamp (Dr. L, Dudley), and others, Planning the Land of 
Britain, 791 

Stamp (T. C.), appointed reader in bacteriology at the 
British Postgraduate Medical School, 778 
Stanley (Dr. W. M.), Tobacco Mosaic Protein, 848 
Stapledon (Prof. R. G.), Grassland Management in Great 
Britain, 99 ; The Hill Lands of Britain : Develop¬ 
ment or Decay ? (Review), 1031 
Stark (Prof. J.), Lord Rutherford, 1061 
Staudinger (Prof. H.), Cellulose, Starch and Glycogen, 1071 
Stabbing (Prof. E. P.), The Threat of the Sahara, 460 
Stedman (R. E.), appointed lecturer in philosophy in 
University College, Dundee, 38 
Stein (Sir Aurel), Archaeological Reconnaissances in North- 
Western India and South-Eastern Iran (Review), 523 
Archaeological Reconnaissance in Southern Persia, 
885; 925 

Stekhoven, jun. (J. H. Schuurmans), [G. M. van Oorde-do 
Lint and], Parasitic Copepods of the North Sea and 
Baltic, 686 

Stonz (Dr. E.), Number of Fragments of the Pultusk 
Meteorite, 118 

Stepanow (A. W,), Artificial Slip Formation in Crystals, 64 
Stem (Prof. C.), Interaction between Cell Nucleus ami 
Cytoplasm, 770 

Stem (F. C.), Garden Plants from China, 1093 
Stetter (G.), [W. Jentachke and], Short-range Particles 
emitted when Polonium a-Particles are scattered by 
Heavy Nuclei, 821 

Stewart (Dr. C. P,), H. Scarborough and Dr. P, J*. Drumm, 
Isolat on of Ascorbic Acid from Urine, 282 
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Stewart (Prof, J. Q.) r and T. Stokley, Observation of the 
Longest Eclipse, 143 

Stewart (Sir Thomas Grainger), (1837-1900); work of, 393 
Stiokland (Dr. L. H.), [Dr, L, P. Kendal and], The Initial 
Stages of Glycolysis in Muscle Extracts, 360 
Stieda (Ludwig), centenary of the birth of; work of, 840 
Stille (Prof. H.), elected a foreign correspondent of the 
Geological Society of London, 883 ; work of, 884 
Stirling (Hon. G.), elected an honorary momber of the 
Engineering Institute of Canada, 274 
Stokley (T.), (Prof. J. Q. Stewart and], Observations of 
the Longest Eclipse, 143 

Stone (Dr. Abraham), [Dr. Hannah M. Stone and], A 
Marriage Manual: a Practical Guide-book to Sex 
and Marriage. English edition, edited by M> Fielding 
(Review), 445 

Stone (Dr. Hannah M.), and Dr, Abraham Stone, A Mar¬ 
riage Manual: a Practical Guide-book to Sox and 
Marriage. English edition edited by M. Fielding 
(Review), 445 

Stone (W.). [F. W. Fox and], Specificity of Indophenol in 
tho Estimation of Ascorbic Acid in Fermented 
Products, 234 

Storks (K. H.), [L. H. Germer and], Structure of Lang- 
muir-Blodgett Films of Stearic Acid, 779 
Sfcdrmer (Prof. C,), Variations of Cosmic Kay Intensity 
during Magnetic Storms, 549 ; Divided Aurora Rays 
with one part in the Sunlit and another in the Dark 
Atmosphere, 1095 

Stoughton (Prof. R. H.). and D. K. Hole, Photoperiodio 
After-Effect, 808 

Stradling (Dr. R. E.), and others, Chemistry of Building 
Materials, 607 

Stratton (Prof. F. J. M.), The Zodiacal Light at a Total 
Solar Eclipse, 682 ; Coronal Emission Lines observed 
at the Total Solar Eclipse of June 19, 1936, 725; 
elected president of the Committee on Science and 
its Social Relations (C.S.8.R.), 983 ; and others, 
The Solar Eclipse of June 19, 1936, 11 
Streeter (Canon B. H.), [obituary article], 536 
Strelitz (Miss F.), [Dr. B. Mendel and], Specific Action of 
Ferricyanide on ASrobic Glycolysis of Tumour Cells, 
771 


Strong (T. H.), [H. C. Trumblo and], Associated Growth 
of Herbage Plants, 1067 

Stuart (N.), Spinform Morphology of some Lead Crystal 
Growths in Silica Gel, 589 

Stubbing* (G. W.), Commercial A.C. Measurements. 
Second edition (Review), 91 

Stubbs (Rev. A. J,), Metric System and British Export 
Trade, 1089 

Studebaker (Dr. J. W.), Adult Education in the United 
States, 816 

Sturtcvant (Dr. A. H.), and Dr. C. C. Tan, Linkage 
Relations of Parallel Mutations in Drosophila, 812 

Subrahmanyan (Dr. V.), [K. R. Reddi and], ‘Sonti’ 
Fermentation, 33 

Hucksmith (Prof. W.), and R. R. Pearce, The Paramagnetic 
Magneton Numbers of the Ferromagnetic Metals, 970 

Suetsugu (T.). [Y. Ishida, T. Fukushima and]. Determin¬ 
ation of Electronic Charge by the Oil Drop Method, 29 

Sugden (Prof. 8.), appointed profeasor of chemistiy at 
University College, London, 654 

Sullivan (J. W. N.), [death], 309 

Sulowski (S,), [W. Broniewski, S. Przedpelski and], Some 
Physical and Chemical Properties of very Pure 
Steels, 334 

Sumner (F. B,), and P, Doudoroff, gome Quantitative 
Relations between Visual Stimuli and the Production 
or Destruction of Melanin in Fishes, 83 

Sure (Prof. 13.), The Little Things in Life : tho Vitamins, 
Hormone* and other Minute Essentials for Health 
(Rfitnew), 829 


Susz (B.), [D. Monnior, E. Briner and], Baman Spectra o 
Acrylic Acid and of Methyl Methacrylate, boG 
Monomer and Polymerized, 737 
Sutherland (Dr. G. B. B. M.), Carbon-Halogen Distant* 
m the Methyl Halides, 239 ; and Q, K. Conn, Infra 
Spectrum of Tetradeuteroethylene, 644 


Svedberg (Prof. The), [A. Tiselius, K. O. Pedersen and], 
Analytical Measurements of Ultraeentrifugal Sedi¬ 
mentation, 848 

Swaffield (J.), [W. Alexander and], Magnetostriction, 1068 
Swann (H. W.) t Electrical Accidents and their Causes, 887 
Sweeney (Miss Beatrice M.), [Prof. K. V. Thimann and], 
Action of Auxin on Protoplasmic Streaming, 807 
Swinton (Dr. W. K.), Improvement of Museum Collections, 
734 

Sykes (C.), and H. Wilkinson, Transformation in the 
0-brass, 857 

Symmors (Prof. W. St. Clair), [death], 611 
Symms (L. 8. T.), [Dr. R. v. d, R. Woolley and], Two 
Visual Binary Orbits, 160 

Symonds (H. H.), Afforestation in the Lake District: a 
Reply to the Forestry Commission’s White Paper of 
26th August, 1936 (/teoietc), 214 
Syms (L. T. 8.), The Orbit of OS 79, 688 
Synge (P. M.), Mountains of the Moon : an Expedition to 
the Equatorial Mountains of Africa (Review), 951 
Synge (R. L. M.), appointed Benn W, Levy student in 
biochemistry in Cambridge University, 778 
Szent-Gydrgyi (Prof, A.), awarded tho Nobel prize for 
medicine ; work of, 798 ; [A. Bents&th and]. Vitamin 
P, 426 


Takahaei (R,), and T. Minakami, Precursors of a Volcanic 
Eruption, 470 

Tan (Dr. C. C.), [Dr. A. H* Sturtevant and], Linkage 
Relations of Parallel Mutations in Drosophila, 812 
Tonsley, Spear and Gltiokmann, Radiation and Cell 
Division, 686 

Tansley (Miss Katherine), conferment upon, of a doctorate 
by London University, 1110 
Tarr (Dr.), Brood Diseases of Bees Investigations, 578 
Tartar (H. V.), [W. H. Cone and], Passivity of Iron, 117 
Tattersall (Prof. W. M.), Now Species of Mysidacid 
Crustaceans, 775 

Tauber (Dr. H.), Enzyme Chemistry (Review), 948 
Tawde (Dr, N. R.), and 8, A. Trivedi, Vibration Tempera¬ 
ture in relation to Rotation Temperature in Band 
Spectra, 463 

Taylor (A.), [A. J. Bradley, H. J* Goldschmidt, H. Lipson 
and], Investigation of Equilibrium Diagrams of 
Ternary Alloys by X-Rays, 543 ; [Dr. A. J. Bradley 
and], An X-Ray investigation of the cause of High 
Coercivity in Iron-Nickel-Aluminium Alloys. 1012 
Taylor (G. T.), [K. C. Bailey and], Retardation of Chemical 
Reactions, 327 

Taylor (H. 8.), Heavy Hydrogen in Scientific Research 
(Bruoe-Preller lecture), 124 

Torrey (H.), conferment upon, of the title of reader by 
London University, 207 

Thackeray (Dr. A. D.), appointed assistant director of the 
Solar Physios Observatory, Cambridge University, 80 
Th4odore«co (Mmo. Marie), Study of the Raman Effect of 
Two Molybdotartario Complex Compounds in Water, 
209 

Thimann (Prof. K. V.), and A. J. Haagonsmit, Effects of 
Salts on Emergence from the Cyst in Protozoa, 645 ; 
and Miss Beatrice M. Sweeney, Action of Auxin on 
Protoplasmic Streaming, 807 

Thieelton-Dyer (G. H.), Water Supplies and Town Plan¬ 
ning, 963 

Thode (H. G,), [Prof. H. C. Urey* M. Fox, J, R. Huffman 
and], Concentration of Nitrogen Isotope, 512 
Thomas (Prof. F. W.), elected president of the ninth All- 
India Oriental Conference and a corresponding fellow 
of the Philosophical and Historical Section of the 
Prussian Academy of Sciences ; work of, 55 
Thomas (Prof J, M.), Differential Systems (Review), 950 
Thompson (Sir D’Arcy Wentworth), elected president of 
the Royal Society of Edinburgh, 766 
Thompson (F. C.), [death], 455; [obituary article}, 610 
Thompson (G. B.), [N. J. B. Pkwnley and]. Distribution 
of the Bitipg Louse, 199 

Thompson (Dr. H, W.j, and J. W. Linnett, Force Con¬ 
stants and Molecular Structure, 1065 
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Thompson (J. E.), [W. H. H. Cowles and], A Text Book 
of Trigonometry: for Colleges and Engineering 
Schools (Review), 344 

Thompson (J. W.), W. Corwin and J. H. Aslo-Salaxar, 
Physiological Patterns and Mental Disturbances, 1062 
Thompson (Prof. R. Campbell), elected Shillito reader in 
Assyriology in Oxford University, 38 ; elected a pro¬ 
fessorial fellow of Merton College, Oxford, 694 
Thompson (W. P,), [J. W. Bayes and], Endosperm and 
Embryo in Reciprocal Coroal Crosses, 511 
Thompson (W. R.), Moisture and Farming in South 
Africa (Review), 698 ; Science and Common Sense : 
an Aristotelian Excursion (Review), 872 
Thomson {Prof, G. H.), Intelligence and Civilization 
(Ludwig Mond lecture), 59 ; Select ion and Mental 
Factors, 934 

Thomson (Prof. G. P,), awarded, with Dr. C. J. Davisson, 
the Nobel prize for physics ; work of, 882 
Thomson (Prof. ,T. G.), [death], 309 ; [obituary article],495 
Thomson (Sir J. J.), Lord Rutherford, 751 
Thomley (S. K.), appointed a member of the Advisory 
Council to the Committee of the Privy Council for 
Scientific and Industrial Research, 680 
Thornton (R. W.), [H. H. Curzon and], South African 
Native Cattle, 551 

Thornton (Prof. W. M.), conferment upon, of the title of 
emeritus professor by Durham University, 435 
Thornycroft (Sir J. E.), Evolution of Torpedo Craft, 
763 


Thorpe (Prof. J. F.), and Dr. M. A. Whiteley, Thorpe's 
Dictionary of Applied Chemistry. Fourth edition. 
Vol. 1 (Review), 1076 

Tian (A.), and E. Gand, Ionic Dissociation of the Alkyl 
Halides, 293 

Tiercy (G.)» and P. Javet, Pulsation of Variable Stars of 
the Cepheid Type, 125 

Tiessen (A. H.), [C. F. Brooks and]. Meteorology of Great 
Floods in the Eastern United States, 511 

Tilley (Prof. C. E.), Rook Magmas and Their Products 
(Review), 913 

Tillyard (late Dr. R, J.), Fossil Insects from Kansas Rooks, 
116; 1018; 1104 

Timmermans (J.), and H. Bodsou, Surface Tension of 
Water and that of Heavy Water, 293 

Timoshenko (Dr. G.), Controlled Cathode Sputtering, 67 

Tincker (Dr. M. A. H.), Relation of Growth Substances 
to Horticultural Practice, 594 

Tiselius (A.), K. O. Pedersen and Prof. The Svodbcrg, 
Analytical Measurements of Ultracentrifugal Sedi¬ 
mentation, 848 

Tissot (Prof. J,), Origin of Tuberculosis and Nature of the 
Tubercle Bacillus, 775 

Todd (Dr. A. R.), appointed reader in biochemistry at the 
Lister Institute of Preventive Medicine, 778 ; Dr. F. 
Borgel, H. Waldmann and T. S. Work, Constituents 
of vitamin E Concentrates from Rico- and Wheat- 


germ Oils, 361 

Tolansky (Dr. S.) ( Atomic Spectra and Atomic Structure 
(Review), 626 

Tomlinson (Miss M. L*), appointed a staff fellow of Girton 
College, Cambridge, 819 

van Tongeren (W.), Gravimetric Analysis : a Laboratory 
Manual with special reference to the Analysis of 
Natural Minerals and Rocks (Review), 665 
Toutakin (P,) ( [M, Neumann and]. Dissociation of Per¬ 
oxides and the Cold Flame of Hydrocarbons, 698 
Towndrow (K. P.), [Prof, J. R. Partington and], Hetero¬ 
geneous Equilibria with Deuterium, 156 
Trask (Dr. p, D.), Origin of Oil, 857 
Travers (A.), and R. Diebold, Isolation of Pure Oementite 
by Acid Attack of Ferrous Materials* etc., 1073 
Travers (Prof. M. W.), Nitric Oxide and Alkyl Ethers, 107 
Traherne <G.), [G, A. Boutry and], Commutable and Stable 
Electrical Contacts, 251 

van Tress (R.), Plants and the Dwelling- House, 420 
Trittan (to Seymour), [death], 960 
Tnvedi (8. A A (Dr. N. R. Tawde and]. Vibration Tem- 
peratui* in relation to Rotation Temperature in 
Band S^eetm, 463 
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Tropfke (Dr. J.), Gesohiohte der Elementar-Mathematik 
in aystomatischer Darstellung: mifc besonderer 
BerOoksiohtigung dor Fachwdrter. Band 3, Dritte 
Auflage (Review), 255 

Trutnble (H. C.) f and T. H. Strong; H. C. Trumble and 
R, E, Shaptcr, Associated Growth of Herbage 
Plants, 1067 

Tsai (B.), [H. Bizetto and], Magnetic Rotatory Power of 
Compressed and of Liquefied Nitric Oxide, NO, 208 
Tschopp (E.), [Dr. K. Miescher, W. H. Fischer and]. The 
Effect of* Enol-Estors of Testosterone, 726 
Tuck (J. L.), awarded a Salters* Institute fellowship, 274 
Turin (J. J.), and H, R. Crane, The /J-Rnys from Lithium 
and Boron Isotopes, 776 

Turnbull (C.), Kelvin and the Atomic Theory, 888 
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and its Influence on the Shapes of Sailing Yachts, 597 
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Turrill (Dr. W. B.), A Now Species of Sempervirum, 1057 ; 
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Uemura (Y.), [B. Arakatsu, K. Kimura and], Expulsion 
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Two-phase Alloys by Cold-rolling, 867 
Urban (Prof. F.), and Dr. M. D. Eaton, Spectroscopic 
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c, 466 

Urey (Prof. H. C.), Heavy Nitrogen, 496 ; Recent Tech¬ 
nical Processes, 901 ; M. Fox, J. R. Huffman and 
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Ushakov (Prof. M.), and A. Lutenberg, Oxidation of 
Cholesterol and Dehydroandrosterone by means of 
Osmic Acid, 466 

Ushenko (Prof. A. P.), The Philosophy of Relativity 
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Uvarov (Dr. B. P.), and Miss W. Milntlioipe, Locust 
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Flora (Review;), 129 ; Fundamentals of Zoogeography 
(Review), 063 
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University, 21 

Valotte (do La), Museum Study of Man and his Work, 1108 

Van der Fiji (W. L.), Asiatic Flower-Birds and American 
Bird-Flowers, 775 

Vassy (E.), [M. Servigne and], An application of Lumin¬ 
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estimation of the element Samarium, 124 

Vaughan (Dr. T. W,), Tertiary Larger Foraminifera of 
Ecuador (Geology of South-Western Ecuador) 
(Review), 1035 

Vaultrin (R.), Utilization of Wood as Fuel for Motive 
Power, 59 

Veit (O.)* Die Tragik des teohniachen Zeitalters ; Mensoh 
und Mas chine im 19 Jahrh under t (Review), 54 

Venkateswaron (Dr. C. S.), The O-H Raman Frequency 
in Inorganic Acids, 151 

Venkateswaran (Dr. S.), The Law of Trade and Mer¬ 
chandise Marks in India (Review), 342 

Vernadsky (Prof. W. 1.), B. K» Brunowsky and C. G. 
Kunasheva, Concentration of Mesothorium-I by 
Duckweed (Lvrnna), 317 
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Royal Aeronautical Society, 1094 

Vernon (Dr. W, H. J.), and Dr. F. Wormwell, Corrosion 
of Water Mains and Services, 964 
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Vosburgh (W. C.), [R. G. Bates and], Potential of the 
Iodine Electrode, 776 


Waddington (A. G.), [G. B, Brooke and], Determination 
of Alumina in Metallic Aluminium, 858 
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Waldmann (H.), [Dr. A. K. Todd, Dr. F. Bergel, T. S. 
Work and], Constituents of Vitamin E Concentrates 
from Rico- and Wheat-germ Oils, 361 
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Wftlkor (R, D.), [Dr. S. E. Sheppard, Dr. Ti. H. Lambert 
and], Mechanism of Optical Sensitizing of Silver 
Halides by Dyes, 1096 

Wall (Dr. T. F.), Magnetic Quality of Nickel Wire as 
influenced by the Surface, 238 ; Effect of Surface 
Treatment on Magnetic Permeability, 856 
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Wang (T. H.), [C. V. Cliao and]. Spacing of the Resonance 
Neutron Levels of Silver, Rhodium and Bromine 
Nuclei, 708 
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Ward (Dr. A. J.), Theory and Practice of tho Calculus 
(Review), 631 

Word (Prof, H. B.), Migrations of Salmon, 355 
Wardlaw (Dr. W,), appointed professor of physical chem¬ 
istry at Birkbeck College, 207 . 

Warington (Miss Katherine), Boron in Agriculture, 1016; 
conferment upon, of a doctorate by London Univer¬ 
sity, 1110 

Warns (L. G. U.), Effect of Spraying Solutions of Growth 
Substances on tho Inflorescences of the Florists* 
Chrysanthemum, 1065; and A. A. Jackson, Skatole 
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Warren (F. L.), [F, CL Baddar and], Synthesis of Benz- 
an thrones, 321 

Warwick (Countoss of), gift of Easton Park, Dunmow, os 
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Watanabl (T.), [I. Nitta and], Hydrogen Bridges in Solid 
Pentaoryihritol, 365 

Waters (Dr, W. A.), Decomposition of Benzene-Diaxonium 
Chloride, 466; (Dr, D. H. Hey and]. Free Radicals 
in Solution, 034 

van Watersehoot van der Gracht (Dr, W. A. J. M.), elected 
a foreign fellow of the Geological Society of London ; 
work of, 883 


Waterson (A. R.), and H. E. Quick, Oeonemertee dendyi 
Dakin, a Land Nemortean in Wales, 202 
Watson (D. M.), West Middlesex Main Drainage, 733 
Watson (Dr. G. W.), conferment on, of the title of emeritus 
professor by Leeds University, 778 
Watson (J. W.), appointed assistant lecturer in geography 
in Sheffield University, 207 
Watson (Prof. Richard), work of, 803 
Watson (Dr. T. L.), [Prof. H. Ries and], Engineering 
Geology, Fifth edition (Review), 259 
Watson, WT, & Sons, Ltd., Centenary of, 844 
Watson-Watt (R. A.), A. F. Wilkins and E, G. Bowen, 
Reflection of Radio Waves in the Atmosphere, 
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gation {Review), 915 

Waud (Prof. R, A.) t Production of Artificial Respiration 
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Way land (E. J.), Dry Crossing of the Nile, 811 
Webster (H. C.), The y-Rays of Polonium, 862 
Weeks (Dr. C. C.), Prohibition and Cirrhosis of tho Liver, 20 
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Empire edition. Edited by A. J. Hughes and P. F. 
Everitt (Review), 630 

Weidenreich (Prof. F.), Reconstruction of the entire Skull 
of an Adult Female Individual of Sinanthropus 
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Weil-Malherbe (Dr. H,), Glyoerophosphoric Dehydro¬ 
genase, 725 

Weiss (Dr. E.), centenary of; work of, 310 
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28 

Wells (Dr. A. F.), [Dr. F. G. Maim and]. Phosphine and 
Arsino Derivatives of the Group 1(6) Metals ; Volatile 
Derivatives of Gold, 502 

Wells (G. P.), [H. G. Wells, Dr. J. Huxley and], Science 
of Life Series. 9 Vols. (Review), 484 
Wells (H. G.), Star-Begotten: a Biological Fantasia 
(iteeiew), 171; The Informative Content of Educa¬ 
tion, 415 ; Dr. J. Huxley and G. P. Wells, Science of 
Life Series, 9 Vols. (JSevteto), 484 
Wells (R. C.), Chemical Analyses of Rocks and Minerals, 
202 

Welsh (Dr. J. H.), [Dr. L. H. Kleinholz and], Colour 
Changes in Hippolyte variant, 851 
Wenger (P.), [0. Cimerman and], Micro-separation of Zinc 
by means of o-Oxyquinoline in Acetic Solution; 
Volumetric Micro-estimation of Zinc in Alkaline 
Solution, 737 

Wortenstein (Prof. L.), Lord Rutherford, 1052 
Wertheimer (Prof. E.), [B. Shapiro and], Action of Pan¬ 
creatic Extract on Fatty Liver, 771 
Wesenberg-Lund (Prof. C,), Fcrskvandafaunaen biologisk 
belyst: Invertebrata. Bind 1 and 2 (Review), 992 
Weseuberg-Lund (E.), Gephyrea, 420 
West (T. F.), [Dr. N. F. Goodway and], Conversion of 
/3-Phell and rone into a derivative of a-Phellandreno, 
934 

Wostblad (E.), A New Hydroid from Norway, 1104 
Westonhttfor (Prof. M.), elected an honorary member of 
the Medical Association of Kinesiology, Buenos 
Aires, 358 

Westergftrd (Dr. M.), Cytology of Qagea spathaeea, 551 
Weatoll (T. S.), Cheek Bones of Teleostomes, 72 
Weston (W. A. R. D.)# [W. J. Dowson and], A Disease of 
Hawthorn, 116 

W6troff (G.), [H. Moureu, M. Magat and], Raman Spectra 
of the Two forms of Phosphorus Pentachloride, 698 ; 
Stereochemical Structure of Phosphorus Penta¬ 
chloride, 863 

Wetsder-Ligeti (C.), and Dr. B. P. Wiesner, Reefcropic 
Effects of Anterior Pituitary Extracts, 892 
Wheeler (Dr* R. B. Mortimer), Town Info in Early Britain 
(Norman Lockyer lecture), 924 
Wheeler (Prof, R. V.), awarded the medal of the lnetitution 
of Mining Engineers, 967 
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Whit# (l)r* F. W. G.), and L. W. Drown, Annual Variation 
of the Absorption of Wireless Waves in the Iono¬ 
sphere, 931 

White (Kiss Kathleen M.), Mytilus (Review), 633 
White (Dr. P,), [Dr. S. J. Folley and], Response of the 
Pigeon Crop Gland to Prolactin: Inhibition by 
(Estradiol Monobenzoate, 505 
Whi teley (A. L.), Photo-electric Control in Industry, 927 
Whiteley (Dr. M. A.), [Prof. J. F. Thorpe and], Thorpe’s 
Dictionary of Applied Chemistry. Fourth edition. 
Vol. 1 (Review), 1076 

Whitlock (H. P.), The Story of the Gems ; a Popular 
Handbook (Review), 703 

Whitnah (C. H.), B. L. Kunorth and M. M. Kramer, 
Determination of Laotoflavin in Milk, 430 
Whitrow (G. J.), Galileo and Mathematical Demonstration, 
646 

Whytlaw-Gray (Prof. It. W.), and others. Town Planning 
and Smoke Abatement, 691 

Wiosner (Dr. B. P.), [C. Wotzler-Ligeti and], Restropie 
Effects of Anterior Pituitary Extracts, 892 ; and 
A. I 4 . Baeharaeh, Effect upon Sex Behaviour of a 
Diot Deficient in Vitamin E, 972 
Wiggers (Prof. C. J.}, Physiology in Health and Disease. 
Second edition (Review), 133 

Wildman (Dr, A. B.), Non-specificity of the Trio Follicles 
in the Merino, 891 

Wilkins (A. F.), [R. A. Watson-Watt, E. G. Bowen and], 
Reflection of Radio Waves in the Atmosphere, 512 
Wilkins [Kearns, Martin and], Egg-Killing Washes, 469 
Wilkinson (B. G.), awarded a Frank Smart prize of 
Cambridge University, 123 

Wilkinson (H.), [C. Sykes and], Transformation in the 
/J-brass, 857 

Willey (Prof. A.), Graded Mutations in Wings of a Stonofly, 
112 

Williams (Dr. E.), appointed lecturer in electrical engineer¬ 
ing in Durham University, 435 
Williams (F. E.), Natives of Mount Hagen, Papua, 115 
Williams (Dr. G,), Kinetics of Catalysed Polymerization 
of Styrene, 363 

Williams (G. Bransby), Storage Reservoirs {Review), 635 
Williams (Miss Margaret- I.), appointed assistant lecturer 
in applied physiology in Manchester University, 207 
Williams (R. F.), Drift of Net Assimilation Rato in Plants, 

1099 

Williams (R. R.), [J. K. Cline, J, Finkolstein and]. Syn¬ 
thesis of Vitamin B, 856 

Williams (Dr. S. E,), [A. J. Higgs and], Ionospheric Dis¬ 
turbances, Fadeouts and Bright Hydrogen Solar 
Eruptions, 603 

Williamson (R. W.), edited by Dr. R. Piddington, Religion 
and Social Organization in Central Polynesia (Rciaew), 
1080 

Williamson (W. O.), Darkening of some Commercial 
Titanium Dioxide in Daylight, 238 
Wills (Capt. D. M.), Value of the Substations of the 
National Institute of Agricultural Botany, 843 
Wills (Prof. L, J.), Glaciation of the Midlands, 409; The 
Pleistocene History of the West Midlands, 995; 1036 
Wills (M. 8 .), awarded the Scott scholarship in physics of 
Oxford University, 166 

Wills (Cadet Ralph), awarded the Howard prize of the 
Royal Meteorological Society, 21 
Wilson (A. H.), The Theory of Metals ; Based on an Essay 
awarded the Adams prize in the University of Cam¬ 
bridge, 1931-1932 (Review), 702 
Wilson, jun. (Dr, E. B.), presented with the one thousand 
dollar award of the American Chemical Society, 888 
Wilson (G. Fox), A Peat of the Rhododendron, 202 ; Root- 
Knot Eelworm, 898 ; Drilling of a Deep Pressure Test 
in India, 430 

Wilson (Dr, H. E. C.), appointed lecturer in Pathological 
Biochemistry at the Royal Hospital for Sick Children, 

Wilson^pSi'oranet HI)* A New Fungus Gall, 1019 
Wilson (Prof, p. w.), Excretion of Nitrogen by Legumin¬ 
ous Hants* 154; and E. B, Fred, Mechanism of 
Symbiotic Nitrogen Fixation, 943 


Wilson (W, C.), bequest to Cambridge University, 735 
Wimpenny (R. 8 .), Biology of Plankton Animals, 284 
Wimperis (H. E.), advising on Aeronautical Research in 
Australia, 722 

Winbolt (S. E.)» With a Spade on Stana Street (Review), 
486 ; Archaeological Evidence and ‘Development 1 , 764 
Wingo (Dr. 0.), Succession of Broods in LeHetea, 
467 

Wingo and Lausfson, DipJoid and Haploid Colonics of a 
Yeast, 1104 

Wingfield (C. A.), Function of the Gills of the Mayfly 
Nymph, Oloeon dipterum, 27 

Winkel (A.), [D. Boisohor and], Size of Particles Respon¬ 
sible for Ferromagnetism, 202 
Wintorbottom (A. B.), Polarimotric Studies of Oxide Film 
Formation on Metals, 364 

Wiseman (Dr. J. D. K,), Basalts from the Carls berg Ridge, 
855 

Withwrby (H. F.), “The Handbook of British Birds**, 199 
Withers (T, H.), British Museum (Natural History). 
Catalogue of Fossil Cirripedia in the Department of 
Geology. Vol. 2 1 Cretaceous (Review), 873 
Witts (A. T.), Television Cyclopaedia (Review), 1032 
Witts (Prof. L. J.), appointed a member of tho Medical 
Research Council, 190 ; appointed Nuffield professor 
of clinical medicine in Oxford University, 819 ; and 
others, The Hiemorrhagic States, 243 
Woldrich (Prof. J.), [obituary], 309 

Wolf (E.)» [W. J. Crozior, Gertrud Zerrahn-Wolf and], 
Specific Constants for Visual Excitation, 943 
Woltjer, jun. (Dr. J.), Maintenance of the Pulsation in 
Cepheid Variables, 195 

Wood (Sir Kingsley), Care and After-care of the Tuber¬ 
culous, 101 

Wood (Prof. R. W.), Recent Improvements in Diffraction 
Gratings and Replicas, 723 

Wood (W.), [Dr. H. J. Gough and], X-Ray Methods in the 
investigation of Failure in Service, 1069 
Wood (W. A.), [N. J. L. Mogson and]. Examination of 
Synthetic Resins by X-Rays, 642 
Woods (Mr. and Mrs. MaoAipine), [J. Reid Moir andj, 
Ancient Man in Devon, 367 

Woolley (Dr. R. v. d. R.), and L. S. T. Symms, Two 
Visual Binary Orbits, 160; [Sir Frank Dyson and], 
Eclipses of tho Sun and Moon (Rm>tew>), 991 
Work (T. S.), [Dr. A. R. Todd, Dr. F. Bergel, H. Wald- 
manri and], Constituent* of Vitamin E Concentrates 
from Rice- and Whoat-germ Oils, 361 
Wormald (H.), Bactoriosis of Cherry Trees, 285 
Wormwell (Dr. F.), [Dr. W. H. J. Vernon and]. Corrosion 
of Water Mains and Services, 964 
Wright (Dr. A.), [Dr. R, C. Lord and], Structure of Carbon 
Suboxido; 856 

Wright (D. A.), Structure and Resistance of Thin Metal 
Films, 107 

Wright (Dr. F. E,), elected a foreign follow of the Geological 
Society of London, 883 ; work of, 884 
Wright (J.), British Grid System, 394 
Wrinch (Dr. Dorothy M.), Patterns of Proteins, 244; 
Cyclol Theory of the Structure of Insulin, 286 ; Cyclol 
Hypothesis and the 'Globular* Proteins, 940 
Wyckoff (Dr. R. W. G.), Virus Proteins, 648 
van der Wyk [L. Misch and], Structure of Crystallized 
Azulene, 737 

Wymer (F. J.), Transport in Franco, 1056 


Yadoff (O.), Electrical and Mechanical Ageing of Copper 
Conductors under the Prolonged Action of the 
Electric Current, 251 

Yamamoto (Prof. I.), Observations of the Solar Eclipse 
of Juno 8 , 1937, 501 

Yamamura (Y.), [Prof. M. Nakaidzumi, K. Murati and], 
Biological ESects of the Rays produced by a Cyclo¬ 
tron, 359 

Yeates (Prof. T.), conferment upon, of the title of omeritu 
professor by London University, 1026 

Yenko (F. M.), [I*. Boons and]. Effect of Moulds upon 
Tanning Liquors, 687 
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Yoe (Prof. J. H.), (Chemical Principles with particular 
application to Quantitative Analysis {Review), 634; 
and R. T. Hall, Isotopes of Potassium, 64 


Zakhorin (K. G.), Polarization of the Solar Corona, 
686 

Zalessky (Prof. G.), Ancestors of some Groups of tho 
Present-day Insects, 847 

Zangwill (0. L.), awarded a Harold Pry studentship at 
King’s College, Cambridge, 435 
Zechmeieter (Prof. L.), und Hr. L. v. Cholnoky, Die 
Chromatographiseho Adsorptionsrnethode: Grund- 
lagen, Methodik, Anwendungen (Review) y 48 
von Zeerledor (Prof. A.), translated by A. J. Field, The 
Technology of Aluminium and its Light Alloys 
{Review), 176 

Zener (Dr. C\), Internal Friction of Wires, 895 


Zerrahn-Wolf (Gertrud), [W. J. Crozier, E. Wolf and], 
Specific Constanta for Visual Exoitation, 943 

Zeuner (Dr. V. B*), Pleistocene Relations in East Anglia 
and Germany, 647 

Ziemecki (Dr. S.)» Use of Krypton-filled Ionization 
Chambers for Cosmic Ray Measurements, 160 

Zilva (Dr. S, S.), Vitamin P, 688 

Zimens (K. E.), Polymorphic Changes of tho Alkaline- 
Earth Carbonates, 202 

Zondek (Prof. B.), (Estrogenic Substances in the Dead 
Sea, 240 

Zussman (H.), [G. Wald and]. Carotenoids of the Chicken 
Retina, 197 

Zwarenstein (Dr. H.), Gonadotropic Activity of Amphibian 
Anterior Pituitary, 588 ; 656 

Zwicky (F.), A Now Cluster of Nebulas in Pisces, 293 

Zworykin (Dr. V. K.), W. H. Painter and Dr. R. R. Law, 
Projection Television, 286 
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ation of the, R. C, Rainoy, 150 
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of, A. J. Birch, 377 

a-Pheliandrone, derivative of, Conversion of ^-Phellan- 
drone into a. Dr. N. F. Goodway and T. F. West, 
934 

Aberdeen University, conferment of an honorary doctorate 
on Prof. T, Shennan, 123 
Abyssinia, Naturalists in, [1837J, 1072 
A.C. Measurements, Commercial, G. W. Stubbings. 
Second edition (Review), 91 

Academic Assistance Council, Third Report of the, 169 
Acetaldehyde, Inflammation of, J. Baron and P, Laffitte, 
477 

Acetanilides, 2 : 6-DiBubstituted, Evidence of restricted 
rotation about the N—C Bond in, Dr, L. Hunter and 
H. O. Chaplin, 896 

Aehanarras, Middle Devonian Fish Fauna of, C. Forster 
Cooper, 292 

Acidosis and Off-flavoured Milk, Capt. H. Barkworth and 
L. W. L. Colo, 324 

Acontiae Linn., New Forms of the Genus, J. Hewitt, 1028 
Acoustical Conference, First International, 370 
Actinium, Optical Spectrum of, Mile, Willy A. Lub, 40 
Adrenalin, Changes in the Hyperglycemic Action of, by 
the addition of Zinc Salts, H. Schwab, 943 
Adsorption Columns, A. L. Bacharaoh ( Review), 48 
Aerial Protection in Belgium, 1008 

Aerodynamic and Electrodynamic Equations, N. P. 
Kosterin, 244 

Aerodynamics: A Text-book of (Review), 175 ; Practical, 
Elements of, Prof. B. Jones (Review), 175; Dr. 
N. A. V. Pierey (Review), 036 
Aero Engine, Metallurgy and the, Dr. D. R. Pye, 516 
Aeronautical Research Committee, Report for 1935-36, 
289 

Aeroplanes Fly, Whv, A. Elton and R. Fairthomo (Review). 
1036 

Affinity, Thermodynamic Theory of. Prof. T. De Dondor 
and Prof. P. Van Rysselborghe (Review), 344 
Afforestation in the Lake District: a reply to the 
Forestry Commission's White Paper of 26th August, 
1936, H. H. Svmonds (Review), 214 
Africa j East, Higher Education in, 781 ; { Review), 951 ; 

Central, Blood Groups in, R. Elsdon Dew, 927 
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Problems, Dr. B. A. Keen (Review), 698; Natives, 
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A. N. Duckham, 887 
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State Intervention in, J, M. Caie, 416; State Inter¬ 
vention and, 001; Boron in, Miss Katherine Waring- 
ton, 10|6 
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Air : Altitude Record, World's, Flight-Lieut. M. J. Adam, 
66 ; -Conditioning Unit, An, 101; Record, Long 
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edition, Lt.-Comdr. P. V. H. Weems. Edited by 
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and tbeOvil Population, Dr. H. M. Hyde and G. R. F. 
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R. G. W. Norrish and C. H. Bamford, 195 
Alexander’s Electric Telegraph, [1837], 984 
Algebra, College, Lectures on, S. B. Dandekar (Review), 831 
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Magnetic properties of, M. Fallot, 820; Deformation 
of the Macros true tore of some Two-phase, by Cold- 
rolling, H. UnckeJ, K57 ; Metals and, Studies of, 857 ; 
of Silver, Tin and Mercury, Constitution of the, Dr. 
Marie L. V. Gayler, 868 ; of Iron and Rhodium, 
Magnetic Properties of, M. Poliot, 905; Iron-Nickel* 
Aluminium, High Ooorcivity in. An X-Ray Investiga¬ 
tion of the Cause of, Dr. A. J. Bradley and A. Tavlor, 
1012 

Alternating Current Measurements at Audio and Radio 
Frequencies, Dr. D. Owen (Review), 637 
Aluminium : Nuclear Moments of, D. A. Jackson and 
Dr. H. Kuhn, 110; Manufacture in Great Britain, 
W. M. Morrison, 103 ; and its flight Alloys, The 
Technology of, Prof. A. von Zeerleaer. Translated 
by A. J. Field (Review), 170 
A maryUidaoats*, Classification of the, J, R. Sealy, 73 
Amaryllids, Culture of, 801 
Ambix, No. 1, 188 

American : Documentation Institute, 273 ; Men of Science, 
Famous, J. G. Crowther (Review), 439; Museum of 
Natural History, Catalogue of Meteorites in the, 
Dr. C. A. Reeds, 642 ; Philosophical Society, Library 
of the, 015 ; Chemical Society, award of the Francis 
B. Garvau gold medal to I)r. Emma R. Carr ; presen¬ 
tation of the society’s one thousand dollar award to 
Dr. E. B. Wilson, jun., 888; Earthquakes, Recent, 
899; Academy of Arts and Seioncos, Research 
Grants of the, 1106 

Amino-Acids : a, naturally occurring, Absolute Configur¬ 
ation of the, R. C. Rainey, 160 ; Formation and 
Breakdown of, by Intermolecular Transfer of the 
Amino Group, Prof. A. E. Braunstein and M. G. 
Kritzmann, 503 

Ainiines, Action of Nitrous Acid on, J. C. Karl and N. G. 
Hills, 1105 

AmroonoUtory: The Life Element, late Prof. H. K, 
Armstrong, 134 

Amoebicides, Chemotherapy of, Dr. F. L. Pymon, 832 
Amphibian Anterior Pituitary, Gonadotropic activity of. 
Dr. H, Zwaronstein, 688 

Anabiosis and Fish Transport without Water, P. J. 

Schmidt and G. P, Platonov, 667 
d’analyse, Exercicas, Prof. G. Julia. R&iiges par Dr, G. 

Hour ion. Tome 4 (Review), 446 
Anaepides, Embryology of the Crustacean, V. V. Hickman, 
1018 

Ancient: Man in Devon, J. Reid Moir and Mr, and Mrs. 
Mac*Alpine Woods, 367 ; Monuments in France, 613 ; 
Civilizations, The Social Thought of the, Prof, Joyce 
0, Hertzler (Review), 914 
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Androgenic Endocrine Activity in the Female Mammal, 
Prof. A. Lipsbhiitz, 892 

Anglo .Egyptian Treaty Honours List, 310 ; -Saxon Silver 
Pennies, The Standard of, Ernest A. Smith, 1085 
Angmering Roman Villa, Appeal for funds for the 
Excavation of, 228 

Animal: Magnetism [1837], 476; Communities in 
Temperate America; as illustrated in the Chioago 
Region—a Study in Animal Ecology, V. K. Sholford 
{Review), 620; Geography, Ecological, Prof, R. 
Hesse, Prepared by W. C. Allee and K. P. Schmidt 
{Review), 620 ; Life, Wild, Conservation of, [Review)* 
1079; Year Book, The, Vol. 4. Edited by Hr. H. E. 
Borgmonn {Review), 1079 

Animals, The Distribution of, Prof, J. Ritchie (Review), 620 
Anopheles yambim Giles, A Cago Colony of, B, do Meillon, 
428 

Antarctic: Polyohaetes, M. Fruvot, 647 ; Structure, 
S. E. Roos, 813 ; Surveys : Work of the ‘'Discovery” 
investigations (Bruce memorial prize lecture), J, W. 8. 
Mart, 863; vegetation, 936 

Anthropology; Applied, appointment of a standing 
committee on, 146 ; an Introduction to Primitive 
Culture, Prof. A, Goldenweteer {Review), 632 
Antirrhinums, Rust-resistant, D. E. Green, 73 
Amiran Gastrula, Ectoderm of the, Neural Induction by 
Fragments of Dead Tissues and Organs of Amphibia 
and Mammalia in tho, Prof. G. A. Sohmidt, 199 
Apophallus venustus, Life-history of, T. W, M. Cameron, 
610 

Apseudes, Feeding Mechanism of, R. Donnell, 409 
Arabia, Arehmologioal Exploration in, H. St. John Philbv, 
886 

Archeological: Excavations in Great Britain, Recent, 362; 
Reconnaissances in North-Western India and South- 
Eastern Iran, Sir Aural Stein {Review), 623 ; Evidence 
and ‘Development’, S. E. Winbolt, 764 
Archaeology, Racial Evolution and, Prof. H. J, Fiouro 
(Huxley memorial lecture), 946, 981 
Archives, The Science of, in South Africa, Lt.-OoL C. G. 
Botha, 374 

Arctic; Weathor Reports, 394; Racial History in the. 
Dr, A. HrdJU6ka, 677 

*) Argus, Outburst of, Observed by Hersohol, [1837], 1026 
Armstrong College, Research at, 273 

Arbmatie Compounds, Antimicrobial Action of some, 
Dr. A. Girard, A. Ray and G. Richard, 283 
Arsine, Phosphine and. Derivatives of the Group 1(6) 
Metals : Volatile Derivatives of Gold, Dr. F. O. Mann 
and A. F. Wells, 602 
Art and Artists, Primitivo (Review), 619 
Asamayama, Magnetic Variation during an Explosion of, 
and its Mechanism, H. Nagaoka and T. Ikebe, 695 
Ascorbic Acid: Specificity of Indophenol in the eati- 
mation of, in Fermented Products. F. W. Fox and 
W. Stone, 234; from Urino, Isolation of, Dr, C. P. 
Stewart, H. Scarborough and Dr. P. J. Drumm, 282 
Ash, Alkalinity of the, and loss of Chlorine on Incinera¬ 
tion, F. Baorta and R. Vandowijor, 943 
Asiatic Flower-Birds and American Bird-Flowers, W. L. 

Van dor Pijl, 775 
AS LIB List, Now, 147 

Assam Origins in relation to Oceania, Dr. J. H, Hutton, 
413; 487 

Astrology, The Science of {Review), 701 
Athencrum, The, and Meteorology [1837], 208 
Athens University, conferment of an honorary doctorate 
on Sir Napier Shaw, 104 

Atlantic : Air Mail Service, 56; Crossing, Fast, by Air, 
581 


Atlontischeu Ozcans, Tempeiutur, Salzgehalt und Diohte 
an der ObeiflAoho des, G. Bdhnooke. Lief 1 j Atlas 
{Rev%ew), 704 


Atmospheric ; Pollution, Twenty-second report on, 101; 

Pressure at High Altitudes, Spectrum of Nitrogen 
u mu *’ 930 ; Pollution, Conference on, 866 

Atormc: Spectra: and Atomic Structure, Prof. G. 
gf^erg. . TrailBljitod % Prof- J- W. T. Spinks; 
t>r. S. Tolanaky (Review), 626; and the Vector 


Modal, A. C. Candler. 2 Vote. {Review), 626; Theory, 
Kelvin and the, C. Turnbull, 888; Constitution, 
Interpretations of, Lt.-Col. J. T, C. Moore-Brabazon, 
893 ; Prof. E. N. da C. Andrade, 894 ; Constitution, 
Interpretations of, Lt.-Col. J. T. C. Moore-Brabazon, 
971; Distances in Crystals, N. Elliott, 978; Con¬ 
stitution, Interpretation of, Prof. A. S. Eve, 1061 
Augustus* Emperor, Bimillenary of the, 577 
Aurora Borealis [I637J, 736; Rays, Divided, with One 
Part in tho Sunlit and another in tho Dark Atmo¬ 
sphere, Prof. C, Stdrmer, 1096 
Aurous Compounds: Constitution of, Gold Mirrors, 
Prof, C. S. Gibson, 683 

Australia : Scientific and Industrial Research, Council 
for, tenth annual report, 18; and New Zealand, 
Science in, 231 ; Bioclimatic Zones of. Dr. J. David¬ 
son, 265 ; Aeronautical Research in, H. E. Wimporis 
Advising on, 722 ; Horticultural Research in, 843 ; 
Aborigines of, 1004 ; Administration and the, 1044 
Australian Aborigines, Representation of the, 798 
Australia's Burden, 1029 

Australopithecus, Discovery of a Lower Molar of, Dr. R. 
Broom, 681 

Autobahnen , Tho German, 926 

Automobile Engines in Theory, Design, Construction, 
Operation, Testing and Maintenance, A. W. Judge. 
Third edition {Review), 704 

Auxin : Effect of the Roots on the Production of, by the 
Coleoptile, J. van Overbeek, 293; Action of, on 
Protoplasmic Streaming, Prof. K. V. Thimann and 
Mias Beatrice M. Sweeney, 807 
Avobury, Scheme for the Preservation of, 144 
Axial Magnetic Suspension, Frictional Torque of an, 
Dr, J. T. Holmes and Prof. J. W. Beams, 30; Spin 
and Weapons of the Ancients, L. J. D. Richardson, 
1016 

Azande, Witchcraft, Oracles and Magic Among the, 
Dr. E. E. Evans-Pritchard {Review), 338 
Azobenzeno, Tho Gte-form of, G. S. Hartley, 281 
Azuleno, Crystallized, Structure of, L. Misch and van dor 
Wyk, 737 


0-Decay as Due to a Neutrino Shower, N. S. Nagendra 
Nath, 278 

0-Boswellinic Acid, Structure of, Dr. J. C. E. Simpson, 
467 

0-Rays from Lithium and Boron Isotopes, D. S. Bayley 
and H. R. Crane; J. J. Turin and H. R. Crane, 776 

0-Brass, Transformation in, C. Sykes and H. Wilkinson, 
857 

0-Phellandrene, Conversion of, into a Derivative of 
a-Phellandrone, Dr. N. F. Goodway and T. F. West, 
934 

Babbage’s “Bridgewater Treatise”, [1837], 434 

Bacon Factory, Hygiene in tho, 60 

Bacteria, in the Ola Sedimentary Rooks, New Data on the 
Existence of, L. Cayoux, 124 

Bacterial Suspensions, Optical Properties of, P. Bon4t- 
Maury, 985 

Baffin Bay, Expedition to, 1937, 1083 

Ball Bearings, Miniature, 539 

Band Spectra, Vibration Temperature in Relation to 
Rotation Temperature in, I>r. N. R. Tawde and S. A. 
Trivedi, 463 

Bantu Blood Groups, Dr. R. Etedon Dew, 77 

Barium, Surface Migration of. Dr. M. Benjamin and R. 0. 
Jenkins, 152 

Battersea Power Station, 720 

B.D.H. Laboratory Chemicals, Catalogue of the, 803 

Beams Resting on a Yielding Foundation, Theory of, 
M. E, Reteener, 519 

Bee Research Committee, Dr, J. Anderson appointed 
representative of the Scottish Beekeeper’s Association 
on the, 274 

Reoa; Investigations, Brood Diseases of. Dr. Terr, 678; 
Management of, [1837], 984 

Beit: Memorial Fellowships, elections to, 102 j Fellow¬ 
ships for Scientific Research, award of, 148 
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Belfast : Queen’s University : conferment of an honorary 
doctorate on Prof. W. A. Osborne, 123 ; conferment 
of honorary doctorates on Dr. G. 0. Anderson, Sir E. 
Farquhar Buzzard, Dr. H. Morley Fletcher, Prof. 
E. W. H. Groves, Prof, S. P. Bedson, and Dr. A. 
Felix, 166 

Belgian : Stratosphere Balloon Experiment, l)r. M. 
Cosyns, 54 ; Royal Academy of Sciences, award of 
the Gluge prize of physiology to Prof. J. J. Bouekaert, 
274 

Belgique, Soci6t6 G6ologiquo de, Dr. L. J, Spencer elected 
a corresponding member of the, J 00 
Bending W<x>d by Hand, Methods of* 977 
Benzanthrones, Synthesis of, F. G. Baddar and F. L. 
Warren, 321 

Benzene-Diazonium Chloride, Decomposition of, Dr. W. A. 
Waters, 466 

Bethlehem; Early Man at. Evidence of, 186 ; Ancient 
Fauna and Early Man at, 381 ; The Bone-bearing 
Beds of, their Fauna and Industry, Miss Elinor W. 
Gardner and Miss Dorothea M. A. Bate, 431 ; Flaked 
Flints from the Bone Beds of, Miss V. A. E, Garrod, 
808 

Bialowieza National Park, Poland, Census of Game 
Animals in the, 358 

BidlAs Comet, Disappearance of, J. Rosier and H. Bourn, 
40 

Binary : Mixtures, Viscosity of, Dr. J. 8. Gourlay, 157 ; 
Orbits, Two Visual, Dr. It. v. d. R. Woolley and 
L. 8, T. 8yimns, 160 

Biochemistry : Applied to Malting and Brewing, Prof. 
R. H. Hopkins and B. Krause (Review), 705 ; Annual 
Review of, Edited by Dr. J. M. Buck. Vol. 6 ( Review), 
745 ; Progress of (Review), 745 
Bioelimatic Zones of Australia, Dr. J. Davidson, 265 
Biological: Standards, 555 ; Laboratory Technique : An 
Introduction to Research in Embryology, Cytology 
and Histology, Prof. J. B. Galen by {Review), 1081 
Biologischen Arbeitsmethodon, Handbuch der, Herausge- 

f oben von Prof. E. Abderhalden. Lief. 460. Abt. V : 
'eil 10, Heft 6 (Review), 218 

Biology; General, Systematica in Relation to, 211; 
for Student* of Pharmacy, E. J. Moore {Review), 
633 ; Surface Action in, Prof, E. K. Rideal, 710; 
and the New Physics; a Ploa for a Consistent 
Philosophy of Life, C. J. Bond {Review), 953 ; for 
Medical Students, C. C. Hontschel and Dr. W. R. I. 
Cook. Second edition (Review), 994 
Birch ‘Forests’ of Greenland, The, Dr. N. Polunin, 939 
Bird Life (Review), 1034 ; Protection in Britain, 1094 
Birds” : British, “The Handbook of, H. F. Witherby, 
199 ; Speed of Flight of. May Thaohcr Cocka, 325 ; 
Wild, and Butterflies, Dr. W. E. Collingo; Prof. 
G. D, Hale Carpenter, 974; of the Malay Peninsula, 
late H. 0. Robinson and F. N. Chosen. Vol. 3 ; 
(Sporting Birds ; Birds of the Shore and Estuaries 
(Review), 1034 ; of tho World, Check-List of, J. L. 
Peters. Vol. 3 (Review), 1034; The Book of, Edited 
by Dr. G. Grosvenor and Dr. A. Wetmoro. 2 Vote. 
(Review), 1034 

Birmingham: Central Technical College, Dr. E. F. 
Armstrong awarded an honorary associatoship of tho, 
929 ; University : conferment of honorary doctorates 
on Lord Austin, Sir Harry Gilbert Barling, E. Cadbury, 
Sir Wilfrid Arthur Greene, Sir Percival Perry, and 
C. 0. Paterson, 80; New Chemistry Laboratories, 
opening address by Sir Frederick Gowland Hopkins, 
121 ; conferment of an honorary doctorate on C. C. 
Peterson, 351; Development of, .138 ; resignation of 
Sir Charles Grant Robertson, 694; conferment of an 
honorary doctorate on the Duke of Kent, 735 ; 
appointment of Dr. R. E. Priestley as vice-chancellor, 
932, 942 ; retirement of G. O. Harrison, 1045; 
_ conferment of a doctorate on J. L. ShimwoU, 1110 
Birth Control, Scientific Basis of, Dr. C, V. Drysdale, 19 
Bivalve SpatftOte, Hydrography and Fisheries, Some 
_ Interrelations between, Prof* J * H. Orton, 505 
BUwtocktdia Pringeheimii, Germination of Resistant 
of. Miss Elizabeth Blackwell, 933 


Blood: -Brotherhood in Dahomey, P. Hazomonk, 325 j 
Smears, Supra-vital Stained, Method for Fixing 
Neutral-rod in, A. Hjkrro and H. Borthelsen, 156; 
Group A B, Races with a High Proportion of, Dr. 
R. Elsdon Dew, 1006 

Blow-fly Rcpellant, A New, H. O. Mftntiig, 812 
Bodies for Dissection, Preservation of, [1937], 434 
Body Size and Metabolism, Relation between, C. EHenby, 
853 

Bogs at Baliybetagh, with Remarks on tho Development 
of I*ato-Glacial Deposits in Ireland, J. Kissen and 
A. Farrington, 376 

Boissons, Jam pi antes k, Prof. D. Bois (Les plantes ali- 
montairoB chcz tous les peuples et k trovers les ages) 
(Review), 787 

Borine Carbonyl, A. B. Burg and H. I. Sohlesinger, 74 
Boron : in tho Potash Salts of Ateaeo, Presence and Dis¬ 
tribution of, G. Bortrond, 820 ; in Agriculture, Miss 
Katherine Warington, 1016 

Bororo, Clan Reciprocity Among the, C. Levi -Strauss, 429 
Botanical: Society; of Edinburgh, Transaction* and 
Proceeding# of the, 32, Part 1, 20 ; [1837], 298 
Botany, Medical, Advantages of, [1837], 904 
Bovine Congenital Porphyrinuria, Duality of the Copro- 
porphyrins in, Dr. C. Rimington and G. C, B. Roots, 
584 

Bradley’s Zenith Sector Sent to the Cape [1837], 250 
Brazil, Caverns in, [1837], 655 

Breakers, Interpretation of Observations and Measure¬ 
ments Relating to, P. Pktry, 820 
Brernsstrahlung, On, J. C. Jaeger, 108 
Brisbane Seismological Station, 231 
Bristol University, resignation of Dr. E. Ashby, 904 
Brit ain : and the Beast, J. M. Keynes and othors (Review), 
023 ; Land of, Planning the, Dr. L. D. Stamp and 
others, 791 ; Early, Town Life in. Dr. R. E. Mortimer 
Wheeler (Norman Loekyer lecture), 924 ; The Hill 
Lands of, Development or Decay ? Prof. R. G. 
Staplednn (Review), 1031 

British : Association : Nottingham meeting of the, 96 ; 
at Liverpool, [1837], 376; 434; at Nottingham; 
Lord Rayleigh elected president for 1938, 453; 
and the Indian Science Congress ; a Scientific Delega¬ 
tion to India, 609 ; Seismological Committee, Report 
of the, 721 ; and the Indian Science Congress, 921 ; 
Astronomical Association, presentation of the Walter 
Good aero gold medal and gift to Dr. A. C. D. Orom- 
vnelin, 800 ; Chemical Manufacturers, Activities of 
the Association of, E. Wallace; Dr. F. H. Carr 
elected president, 719; Depopulation, The Menace 
of, Dr. G. F. McCleary (Review), 528; Empire Cancer 
Campaign, grants, etc. of the, 103 ; Medical Associa¬ 
tion, Belfast mooting of the, 180 ; Museum : (Natural 
History); Acquisitions at the, 18; Dr. F. W. 
Edwards appointed a deputy keeper in the depart¬ 
ment of entomology, 61 ; Acquisitions at the, 187 ; 
Acquisitions, 704; (Bloomsbury), Recent Acquisi¬ 
tions, 801; (Natural History), Catalogue of Fossil 
Cirri podia in tho Department of Geology. Vol. 2: 
Cretaceous, T. H. Withers (Review), 873 ; Polar Year 
Expedition, Fort Rae, N.W. Canada, 1932-33. 2 Vols. 
(Review), 825 ; Rainfall, 1936 (Revieto), 873; School 
of Archieology at Athens, 1935-30, 68 ; Museum : 
(Natural History), Acquisitions of the, 060 ; (Blooms¬ 
bury), Acquisitions at the, 1046 ; (Natural History), 
C. Forster Cooper appointed director, 907 ; Colonies, 
Introduction of Plants into, 1055; Institute of 
Radiology ; Annual Congress and Exhibition, 1009 ; 
Archaeology, Cultural Successions in, 1100 
Brittany, A Mesolithic Site in, 329 

Brood Bean Plants in Water Culture, Effect of Hetero- 
auxin on the Growth of, Dr. H. L. Pearse, 26 
Broadcasting in India, 614 

Bronze Age France, The Oolitic Limestone Escarpment in, 
Miss Margaret Dunlop, 248 

Brown-Firth Research Laboratories, Equipment and 
Work of the, 60 

Buenos Aires, Medical Association of Kinesiology, Prof. M. 
Westenhofor elected an honorary member of the, 358 



xxxvi 


TITLE INDEX 


Building Materials, Chemistry of, Dr. K. E. St rad ling, 607 

Burial-Mounds of England, The Ancient, L. V. Grinaeil 
(Review), 218 

Business: Man‘a Library, A, 615 ; Administration, 
Training in, 1092 

Butterflies: Marking** of, Chemical Development- of the, 
W. HAuslmayer, 41 ; Egg-laying, New Observations 
on Responses to Colours in, Dora Use, 544 ; Wild 
Bird* and, Dr. W. E. Oollingo ; Prof. G, I). Hale 
Carpenter, 974 


CO Bands, Structure of a New System of, Dr. It. Schmid 
and Dr. L. Gerd, 508 

Cables for 200,000 Volt Pressures, 927 

Cadmium Nitride (Hydrozoatc), Structuro of, M. Bassi6re, 
125 

Calcium : Bicarbonate in the Waters of the River Vorsoix 
(Canton of Genova), Origin of the, J. P. Buflfte, 126; 
Phosphorus and. Deficiency Diseases as Two Etio- 
logically Distinct Entities, Dr. P. J. Du Toit and 
Dr. A. L Malan, 153 

Calculus, Theory and Practice of the, Dr. A. J, Ward 
(Review), 631 

Calcutta: University College of Science, retirement of 
tSir P. C. R&y ; election of Sir P. C. Ray as professor 
emeritus, 762 

California : Sardine and its Fishery, Frances N. (dark, 
868 ; Northern, Earthquakes off the Coast of. Prof. 
Byerly, 937 

Calomel Vapour, Nature of, F. T, Gucker, jun,, and R. H, 
Munch, 648 

Cambridge : Philosophical Society, election of officers, 
888; University : Dr. H. J. Bhabha awarded an 
1851 exhibition studentship ; Dr, C. F. A. Pantin 
to be appointed reader in invertebrate zoology j 
Dr. R. D. Davies elected a reseuroh fellow of Christ’s 
College ; Sir David Chadwick elected an honorary 
fellow of Sidney Sussex College, 38, 80 ; Dr. A. D. 
Thackeray appointed assistant director of the Solar 
Physics Observatory, 80; Dr. O. M, B. Bulman 
appointed lecturer in pabeu/.oology, Dr. J. K. S. St. 
Joseph demonstrator in geology, M, Black demon¬ 
strator in geology, J. D. Boyd lecturer in anatomy. 
Dr. W. A. H. Rushton lecturer in physiology, S. J. R. 
Reynolds and C. I). P. Jones demonstrators in 
anatomy, A. L. Hodgkin demonstrator in physiology, 
and Dr. G. N. Myers demonstrator in pharmacology, 
123 ; A. M. Barry appointed a Frank Edward Elmore 
student, and B. U. Wilkinson and M. G. M. Pryor 
awarded Frank Smart prizes, 123 ; Early Science in, 
Dr. R. T, Gunther (Review), 130; Dr. J. H. Sohul- 
man appointed assistant director of research in 
colloid science; D. J. Bauer elected Michael Foster 
student in physiology ; award of the E. O. Fearnsidee 
scholarship to A. M. Barry, the Wrenbury scholarship 
to P. T. Bauer, and the John Winbolt prize to D. W. 
Ginns, 291 ; K. P. Harrison and O. L. Kangwill 
awarded Harold Fry studentships at King’s College ; 
J. V. Dunworth and T. E. Easterfield awarded 
Denman Baynes research studentships at Clare 
College; A. G. Ward awarded an external research 
studentship at Emmanuel College, 435 ; T. R. C. Fox 
and J. Diamond appointed demonstrators in engin¬ 
eering ; Dr. R. A, Lyfctleton and M. H, L, Price 
appointed faculty assistant lecturer in mathematics ; 
J, Hart-Mercer elected Gwynaeth Pretty student and 
Nita King scholar; R. E. B. Hakinson awarded a 
Strathcona exhibition for physics at 8t. John’s 
College, and J. H. Sang a Hutchinson studentship for 
zoology, 476 ; G. Metcalfe appointed Frank Smart 
student in botany ; G. S. Gough, C. H. Bam ford and 
D. M. A. Le ggett elected fellows of Trinity College ; 
bequest by W. C. Wilson, 735; R. L. M. Synge 
appointed Bonn W. Levy student in biochemistry; 
grants from the Balfour Fund ; conferment of' a 
degree on Prof. T. Balling, 778; Dr. H. BrUck 
appointed first junior observer in the Solar Physios 
Observatory ; Miss M. L. Tomlinson elected a staff 


follow of Girton College, 819; gifts from J. W. O. 
Hamilton for radio research, 862; portraits of Sir 
Albert Seward and Dr. F, F, Blackman presented to 
the Botany School, 845; G. L. Clark elected an 
Isaac Newton student j Dr. C. F. A. Pantin appointed 
reader in invertebrate zoology, T. T. Paterson curator 
of the Museum of Archaeology and of Ethnology, 
Dr. J. A. Ramsay, Harding lecturer in experimental 
zoology, Dr. G. S. Carter, F. R, Parington and Dr. G. 
Salt lecturers in zoology, 904; Prof. E. Cartan 
appointed Rouse Ball lecturer for 1937-38 ; Prof. M. 
Siogbahn appointed Scott lecturer for 1938-39 ; gift 
for the Experimental Zoology Fund j H. 0. Gilson 
and Dr. S. Smith appointed demonstrators in zoology 
and Prof. S. Chapman a momber of the Committee 
for Geodesy and Geophysics, 1026 ; conferment of a 
doctorate on W. G. Palmer, 1110 
Cambium Tissue, Culture of, R. Gautheret, 906 
Canada : Engineering Institute of, election as honorary 
members of Sir Alexander Gibb, Hon. C. D. Howe, 
Hon. G. Stirling, Prof. R. W. Angus, Dr. G. H. 
Duggan, and S. J. Hungerford, 274 ; Royal Society 
of, Annual Meeting ; award of the Flavelle medal to 
Dr. F, I). Adams, the Lome Pierce medal to Prof. S. 
Leacock, and the Tyrrell medal to A, Fauteux; 
Prof. A. G. Huntsman elected president for 1937-38, 
287 ; Mining Industry of, C. Camsoll, 542 ; Petroleum 
Fuels in, 978 

Canadian Shield, Gold Deposits of the, E. L. Bruce, 116 
Cancer : Memorandum on Provision of Radio-Therapeutic 
Departments in General Hospitals, Lt.-Col. Smallman, 
356 

Candle, Death in the, [1837], 39 

Cannizzaro Reaction : Catalysis of the, by Active Nickel 
and Platinum, M. Delepine and A. Horeau, 208; 
Bonhoeffer and Fredenhagen, 369 
Canoes of Polynesia, Fiji and Micronesia, J. Hornell, 510 
Cape Town University, Prof. A. W. Falconer appointed 
principal and vice-chancellor, 476 
Car Maintenance and Repair, A. W. Judge. Second 
edition (Review), 704 

Carbohydrates in vitro , Photosynthesis of, Prof. E. 0. C. 
Baly, 930 

Carbon : Monoxide, Hydrogen and Oxygen, Hetero- 

O ous Combustion of Mixtures of, on a Vitroous 
aco, M. Prettre, 251 ; -Carbon Bond Distances, 
L. Pauling and L. O. Brockway, 688; Dioxide, 
Vibrational Energy of, Determination of the Relaxa¬ 
tion Time for the, Prof. A. van Itterbeek and P. 
Marians, 850 • Disulphide, Infra-red Absorption of, 
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Fletcher, late Sir Walter Morloy, Memorial to, 357 
Flight, Interpretative History of, M. J. B. Davy {Review), 
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The Position of, Prof. J. B. S. Haldane, 428; and 
Taxonomy, Dr. W. B. Turrill, and others, 672; Eighth 
International Conference of, 808 
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Hunter, 76 

Geographical: Association, Sir Thomas Holland elected 
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der legierten Workst off e (Review), 963 
Goethe medal for art and science, award of the, to Prof. 
„ , E. Lexer, 148 

Gold; in Plant Ash, Prof, B. Ntaec, 73; Minina with 
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reference to the analysis of Natural Minerals and 
Rocks, W. van Tengeren (Review), 665 
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Dr* R. Peierls and M. Zaki Uddin, 62 ; a-Particles in, 
Loss of charge of, F. Viehfeger, 125 ,* Hydrogen and, 
Isotopes of, of Mass 3, The search for the, Lord 
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The search for the. Lord Rutherford, 303; Bridges 
in Solid Pontaorythritol, I. Nitta and T. WatanabA 
365 

Hydro id, A New, from Norway, E. Weslblad, 1104 
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Acid in Fermented Products, F. W. Fox and W. Stone, 
234 

Industrial: Accidents, Scientific Aspects of, 559 ; Psycho* 
logy, National Institute of, Work of the, Lord Dudley, 
1088 

Industry : Research and, 437 ; Location of, H. C. Emraer- 
son and others* 515 ; in Great Britain, Location of, 
1075 

Infant Speech : a Study of the beginnings of Language, 
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Institute of Patentees, Dr, S, C. Blaoktin awarded the 
silver medal of the, and the Founder’s silver medal, 
1058 
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Council of Scientific Unions, Prof. J, Sakurai elected 
vice-president of the, 64J ; Geological Congress, The 
Seventeenth, Prof. W. T. Gordon, 789; Conference 
of Genetics, Eighth, 803 ; Conference on the Theory 
of Probability, Prof. E. L. Dodd and J. Neyman, 
938 


Inventions, New, Exhibition, Dr. S. C. Blaoktin, 982 
Iodine : Value of Drying Oils, Variation of the, according 
to their origin, P. Balavoino, 125; Vapour, Some 
Electrical and Optical properties of. Prof. K. G. 
Emoteus, E. B. Cathcart and C. M. Minnis, 251; 
Diamagnetism of Solutions of, and the Purity of the 
Alcohol, C. Courty. 518; Electrode, Potential of the, 
R. G. Bates and W. 0. Vosburgh, 776 ; Prof, Irvine 
Masson, 1005 

Iodoaeetate, Action of, on Dehydrogenases and Alooholio 
Fermentation, Dr. W. M. Dixon, 806 
Ion UOj-f+, Thermomagnotio Properties and Constant 
Paramagnetism of the, in Some Uranyl Salts in 
Aqueous Solution, A. Nicolau, 985 
Ionic : Mobilities, Effect of Viscosity on, D. Belcher, 810 ; 
Clouds, Irregular, in the E layer of the Ionosphere, 
T. L. Eokersley, 846 

Ionization: Theory and Radiobiological Phenomena, 
C. E. Numberger, S3 ; by Radioactive Gamma and 
Cosmic Rays in different Gases, J. Juilfs, 767 
Ionosphere : Artificial, Anomalous Dielectric Constant of. 
Prof. S. K. Mitra and K. K. Roy, 586 ; 1060 ; Ioni¬ 
zation of Lower Part of, Mme. Ir&ie Mihul and Con¬ 
stantin Mihul, 694 ; Disturbances, Dr. J. H. Dellinger, 
732; Observations in Japan during a Solar Eclipse, 
T. Minohara and Y. Ito, 814; E Layer of the, Irregu¬ 
lar Ionic Clouds in the, T. L. Eokersley, 846; Wire¬ 
less Waves in the, Annual Variation of the Absorp¬ 
tion of, Dr. F. W. G. White and L. W. Brown. 
931 


Ionospheric Disturbances, Fadeouts and Bright Hydrogen 
Solar Eruptions, Dr. D. F. Martyn and G. H. Munro, 
A. J. Higgs and Dr. S. E. Williams, 003 ; Disturb¬ 
ances, Catastrophic, An Effect of, on Low frequency 
Radio Waves, K. G. Budden and J. A. Ratcliffe, 
1060 

Ions : Slow Positive, Diffraction of, A. G, Emslie, 463; 

Negative, in Discharge Tubes, Dr. K. G, Emel6u* 
r *2*^ Sayem, UU 
Iran, Exploration in (Review), 523 
Iraq, Early Sculpture from, Sidney Smith, 647 
Ireland t The Peasant Farmers of (Review), 299 ; Arch®- 
t Investigations in, 720 . , J 

Irish : Countryman: The, an Anthropological Study, 
'**•■■0; M. Arensberg (Review), 209; Pilgrimage An 
(Review), $70 ■ 

Ron ? and Steel Institute, Prof. L. GuiUet nominated an 
honorary vice-president of the, 104; Passivity of, 
W. H, Ow» and H. V. Tartar, 117; and Steed 
_ Industty.Restsux^ in tire, 853 A 

Helium ofMass 3, The Search 
w f&therfbrd, 308; of Strontium, 475 


l Wo<d Plroduotion in, 1090 


Jamaica, Flora of, W. Fawoett and Dr. A. B. Kendle 
Vol. 7, late S. Le Marchant Moore and Dr* A. B. 
Rendle (Review), 302 

Japan : Astronomy in, 00 ; Decapod Crustacea of, Z. I. 
Kobjakova, 72 ; Western Science in, Beginnings of. 
Prof. J. Sakurai, 205; Crust Displacements in, Prof. 
N. Miyabe, 776; Earthquake Swarm of ltd, F, 
Kishinouye, 977 

Japaneso : Trawlers in Indian Waters, 270 ; Slugs, Self- 
Fertilization of, K. Ikeda, 591 
Jenkins, Rhys, The Collected Papers of (Review), 301 
Jersey, Geology of, 249 

Jerusalem : Hebrew University of, Appeal for funds, 231 ; 

I toman, 578 
Jews in Poland, 925 

Joule-Thomson Effect and Quantum Statistics, Dr. D. S. 

Kothari and 13. N. Srivasava, 970 
Julaber’s Grave, Kent, Excavation of, 228 
Jupiter’s Atmosphere, Physical State of, B. M. Peek, 776 
Jute, Trisomic Mutations in, Dr. H. K. Nandi, 973 


Kaiser Wilhelm Society for the Advancement of Science, 
Prof. C. Bosch elected president of the, 274 
Kansas, Permian Rocks of, Fossil Insects from the, late 
Dr. R. J. Tiilyard, 116; 1018; 1104 
Kashmir Earthquake of November 14, 886 
Katalytische Urasetzungon in hornogenen und enzym- 
atiRehen Systemen, Dr. W. Frankenburgcr (Review), 
827 

Kelvin and the Atomic Theory, C. Turnbull, 888 
Ketone, Preparation of, Products formed during the, 
R. W. Hole, 1017 

Ketones, Aldehydes and, Photo-decomposition of, Prof. 

R. G. W. Norrish and 0. H. Bamford, 195 
Kew Gardens [1837], 777 

Khari&s, The, Sarat Chandra Roy and Itamesh Chandra 
Roy. 2 Vols. (Review), 213 

Kidney : Influence of Temperature on the Activity of the, 
in relation to its influence on Oxygen Consumption. 
Prof. E. J. Conway, J. M. O’Connor and D. K. 
O'Donovan, 40 ; Mammalian, Structural Laws of the, 
with Theoretical Derivations, Prof. E. J. Conway, 40 
Kiel University, Dr. W. Kuhn appointed professor of 
physical chemistry in, 358 
Kinematography, Fifth Annual Exhibition of, 964 
Kineses Taxes and, Classification of, Dr, D. L. Gunn, J. S. 

Kennedy and D. P. Pielou, 1064 
Komodo ‘Dragons’ at Edinburgh Zoological Park, 721 
Krypton and Xenon, Packing Fractions of, Dr. F. W. 
Aston, 149 

Kxatla Culture, Modem, Contributions of Western 
Civilization to, Prof. I. Schapera, 10 


L a Emission Lines of Cu and Fe, Intensity and Structure 
Changes of the, on intense Cooling of their Anti* 
cathodes, Prof. K. Prosed and A. T. Maitra, 404 
L-Emission Bands of Zihc, Copper, Nickel and Cobalt, 
Dr. J. Farineau, 508 

Li+ and He, Ionization Energy erf, H. A. S. Eriksson, 151 
Labour, Displacement of, by Machinery, H. D. Henderson, 
679 


Lac in Malaya, N. C, E. Miller, 610 
Laotoflavin: in Milk, Determination of, C. H. Whitnah, 
B. L. Kuherth and M. M. Kramer, 430 j The Coulter 
Compound, ‘Cytochrome 6’, and Cytochrome c, 
Spectroscopic observations of reactions between, 
Prof. F. Urban and Dr. M. D. Eaton, 466 
Lake District as a National Pork, The, 483 
Lamellibranch Gills, Ciliary Currents in, A. Graham, 687 
Land; Drainage : Act, 1930, Report on, $23 ; in England 
and Wales, 82$; Speed Record, New World, Capt, 
G. E. T. Eyston, 029; for the People (Review), 1031 
Langmuir-Blodgett Films of Stearic AcM, Structure of, 
L. H, Germer and K, H. Storks, 779 

* in Europe: Borderlands of, and their Relation 
to the Historic Frontier of Christendom, Dr. Vaughan 
Cornish (Revievt), 904 
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Lankester, Ray, Investigator, at Plymouth, Dr. 8. Ochoa 
appointed, 190 

Lantern Slides, German and British, 718 
Larv® in Timber, Destructive, Detection of, Dr. R. L. 
Smith-Rose, 512 

Latin Clarity and the Sciences of Life, Dr. J. Needham 
{Review^ 604 

Lead : Borates, R. F. Geller and E, N. Bunting, 34; 
A Nfew Oxide of, C. Holtermann and P, LaflUto, 293 ; 
Crystal Growths in Silica Gel, Spiriform Morphology 
of some, N. Stuart, 589; Ores, Origin of, Prof. 
A. Holmes, 937 

League of Nations, Health Committee of the, Dr. T. 

Madsen re-elected president of the, 315 
Learning, The Higher, Dr. R. C. Wallace, 541 
Leather Trades* Chemists: International Society of, 
Conference at Copenhagen, 516 
Lcbittee, Succession Broods of, G. L. Purser, 155 ; Dr. 
0. Winge, 467 

Lecithin, Yolk, Origin of, L. Hahn and Prof. G. Hevesy, 
1059 

Leoithineamia following the Administration of Fat, Prof, 
G, Hevesy and E. Lundsgaard, 275 
Leeds University: endowment of the Clive Behrens 
lectureship, Hon. Mrs. Behrens, 166 ; conferment of 
title of emeritus professor on Dr. G. W. Watson, 778 ; 
scheme for promotion of physical fitness, 886; Dr. 
J. W. OrT elected reader in experimental pathology ; 
Dr, H. G, Garland appointed clinical lecturer in 
medicine and honorary demonstrator in medioal 
pathology. Dr. J. A. Price honorary demonstrator in 
medicine, N. Lissimore honorary demonstrator in 
pathology, F. R. W. Hemsley and I. J. Keidan 
honorary demonstrators in anatomy and Miss 
Florence O. Bell research assistant in textile physics, 
942 

Legendre Functions, Zeros of, P. G. Gormley, 81 
L6gion d’Homieur, La Croix de Chevalier dc la, confer¬ 
ment of, on G. E. Pearson, 315 
Legumes and Non-legumes, Associated growth of, A. I. 
Virtanen, 248 

Leicester, Roman, Excavation of, 229 
Leisure : Utilisation of, Survey on the, 229 ; The Problem 
of, 941 

Lemna minor , A Short Periodic Growth Cycle and a 
Secular Variation in, H. Dickson, 112 
Leopold, Order of, Profs. J, Bordet and P. Nolf awarded 
the Grand Cross of the, 104 

Lepidoevren, Cytology of, Prof. W. E. Agar, 931; Prof. 
E. W. MacBride, 982 

Leukaemia in Mice, Inheritance of. Dr, E. C, MacDowoll, 
368 

Leverhulme Research Fellowships, and Research Grants, 
award of, 102 

Leviathan, The {Review), 911 

Lhuyd’s Maps of England and Wales, Dr. F. J. North, 813 
Lichens found in Ireland—Chemical Constituents of: 
Pertumria oonorUa, J. Breen, J. Keane and T, J. 
Nolan, 833; Parmelia cone perm, Ach, Margaret 
Mohan, J. Keane and T. J. Nolan, 376 
Life: Here and Now: Conclusions derived from an 
Examination of the Sense of Duration, Arthur Pon- 
sonby (Lord Ponsonby of Shulbrede), (Review), 341 { 
Reflections on, R. Brightinan {Review), 341; The 
Little Things in, the Vitamins, Hormones and other 
minute Essentials for Health, Prof. B. Sure {Review), 
829 

light: the Neutrino Theory of, V. Fook, 113; Anomalies 
of the Dispersion of, by Colloidal solutions of Silver, 
C. Jauasoran, 209; Depolarisation of, diffused by 
Argon, New Measurements of the Factor of, A. 
Roussot, 251 ; thought to have been seen in the 
neighbourhood of Alternate Current Magnets, The, 
Lord Rayleigh, 428; in the Service of Man, Prof, 
N, R. Dhar (Review), 444; Sources, High Intensity, 
Dr. J. A, V. Fairbrother, 562; Neutrino Theory of, 
in Three Dimensions, A. Sokolow, 810 ; Diffraction 
of, by inttmsohtos at Oblique Incidence, Dr. F. Levi, 


Lighting: Appraisement of, Dr. C. C. Paterson (Guthrie 
leoture), 703 ; in Factories and Workshops, Appoint¬ 
ment of a committee on, 845 ; Public, Control of, 
1090 

Lightning: Discharges, Effect of near, on a Magneto¬ 
meter, Dr. K. R. Ramanathan, 587 ; Ball, A Theory 
of, T. Neugebauer, 814 

Lilium Harrisii, Bud Development in, following treatment 
with Indoleacetic Acid, J. M. Beal, 519 

Linear Operators: The Theory of, from the Standpoint 
of Differential Equations of Infinite Order, H. T. 
Davis {Review), 174 

Linguistics, Contemporary, The Dilemma of, Prof. B. 
Malinowski {Review), 172 

Lipids, The Biochemistiy of the, Dr. H. B. Bull (Review), 
787 

Liquid : Drops at Interfaces. Visible Adsorbed Films and 
the Spreading of. Prof. D. H. Bangham, S. Mosallam 
and Z. Saworis, 237 ; Hydrocarbons, Light, Products 
Formed by the Incomplete Combustion of, A. Mai Hard 
and R. Friedrich, 985 

Liquids, Natural Convection in, M. Atanasiu, 985 

Lister Institute of Preventive Medicine, Forty-third 
annual report, 766 

Liver, Fatty, Action of Pancreatic Extract on, B. Shapiro 
and Prof. E. Wertheimer, 771 

Liverpool Naturalists* Field Club, Seventy-sixth annual 
proceedings of the, 357 

Liverpool, S.S., Launch of [1837], 093 

Living World, The (Review), 484 

Lockyer, Norman, Observatory, Annual Report, 1936- 37, 
965 

Locust Outbreak in Africa and Western Asia, Fifth 
survey of the, Dr. B. P. Uvarov and Mies W. Mila- 
thorpe, 33 

Locusts in the Field, Phase Transformation in, J, S. 
Kennedy, 889 

Logio and Empiricism, Dr. T. Greenwood (Review), 
866 

Lomonosov and Early Science in Russia, S. S. Ivanoff 
(Review), 784 

Lomonosova, Trudy M. V., po Fisike i Chimii, Prof. B. N. 
Menshutkin {Review), 784 

London : Electrical Society [1837], 208; University: 
award of postgraduate studentships ; J. P. QuiUiam 
awarded a university studentship in physiology; 
O. A. Saunders appointed Clothworkers* reader In 
applied thermodynamics at the Imperial College— 
City and Guilds College, 38; A. A. Miles appointed 
professor of bacteriology at University College 
Hospital Medical School and Prof. J. H. Dible pro¬ 
fessor of pathology at the British Postgraduate 
Medioal School, 106; Sir Robert Pickard elected 
vice-chancellor and Prof. J. C. Philip deputy vice- 
chancellor ; Dr. W. Wardlaw appointed professor of 
physical chemistry at Birkbeok College ; conferment 
of title of professor on Dr. G. R. Cameron and that of 
reader on H. Torrey, 207; T. C. Stamp appointed 
reader in bacteriology at the British Postgraduate 
Medical School; Dr. A. R. Todd appointed reader 
in biochemistry at the Lister Institute of Preventive 
Medicine ; conferment of the title of reader in zoology 
on H. R. Hewer and that of emeritus professor on 
Prof. H. V. Blackman; gift by A. Chester Beatty 
for a scholarship in radiology, 778; conferment of 
an honorary doctorate on the Queen, $62; J. D. 
Bernal appointed professor of physics at Birkbeok 
College, 904 ; Prof. A. J. Alknatid appointed Daniell 
professor of chemistry at King's College, Dr. L. P. 
Garrod reader in bacteriology at St. Bartholomew's 
Hospital Medical College, Dr. C. F. Goodeve reader in 
chemistry, C. W. Damiatt reader in metallurgy at 
the Imperial College—Royal School of Mines and 
Dr. H. J. T. Ell ingham reader in physical chemistry 
at the Imperial College of Science and Technology, 
942; College : Prof. J, B. S. Haldane fiiit holder of 
the chair of mometry, 612; Prof. S. Su^d^^^^^atsd 
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upon Prof. T. Yeates, of the title of emeritu« pro¬ 
fessor, 1020 ; New buildings for, 1088 ; conferment 
of the title of reader in civil engineering on Dr. A. L. 
Higgins, and that of emeritus professor of chemistry 
on Prof. F. 0. Donnan ; award of a doctorate on 
Miss Katherine Warington and Miss Katherine 
Tansley, 1110; College, Extension of Buildings, 
964 ; Mathematical Society, election of officers, 1094 
Long Ashton Research Station, Annual Report for 1936, 
861 ; Barrow 1 , Origin of the, S. Piggott, 1103 
Longitudes, An Annual Change in. Dr. F. Sohlosinger, 1098 
Loris i a Journal of Ceylon Wild Life, 720 
Louse, Biting, Distribution of the, N. J. B. Plomley and 
G. B. Thompson, 199 

Low-Temperature Thermostat, An inexpensive, L. C. 

Beadle and F. A. Booth, 279 
Lubrioation and Lubricants, 815 ; 859 
Lubricants, Lubrication and, 816 ; 859 
Lyell; in Germany [1837], 375 ; to Leonard Homer 
[1837], 517 

Lymnma , Drosophila and, Temperature and the Growth 
of, T. Imai, 1067 

Lysozyme, Crystallization of, E. P. Abraham and Prof. 
R. Robinson, 24 


M-Emission Bands of Zinc, Copper and Nickel, Dr. 

H. W. B. Skinner and ,J. E, Johnston, 508 
Mackintosh, Dr, John [1837], 730 

Magma, Das, und seine Produkte. Toil 1 : Physikalisoh- 
chemische Grundlagen, Prof. P, Niggli {Review), 913 
Magmatic Differentiation, Dr. C. N. Fenner, 327 
Magnetic; Declination at Cracow during the period 
1914-30, A. Kama, 335 ; Storms : Cosmic Rays and. 
Prof. S* Chapman, 423 ; Variations of Cosmic Ray 
Intensity during, Prof. C. StOrmor, 549 ; Permeability, 
Effect of Surface Treatment on, Dr. T. F. Wall, 856 ; 
Observations in America [1837], 904 
Magnesium: Alloys, H. End6 and S. Morioka, 978; 
Chloride with Oxygenated Organic Compounds, 
Classification into two Groups of the Complex Corn - 

E ounds of. According to the Nature of the Oxygen 
linkage. Mile. Marie Louise Quinct, 985 
Magneto-Electric Currents [1837], 250 
Magnetostriction, Dr. Y. Masiyama, 552 ; W. Alexander 
and J. Swaffield, 1068 

Maiden Castle, Dorchester: Excavations in 1937, 180; 
Discoveries at, 077 

Malaya ; Forestry Research in, 1091 ; Rubber Research 
Institute, Report for 1930, 1093 
Malayan Agriculture, An Outline of, D. H. Grist (Review), 


Mammals: and Man in America, Extinct, J. H. Cotter, 
243 ; of Ireland, C. B. Moffat, 292 
Man j and the Machine Age, Prof, A. Meusel (Review), 
45 ; and hie Work, Museum Study of, de La Valette, 
1108 

Manchester University ; Prof. F, Wood Jones appointed 
professor of anatomy in, 15 ; A. D. Ritchie appointed 
Sir Samuel HaU professor of philosophy and public 
administration, Prof. P. M, 8. Blackett, Langworthy 
professor of physics, H. Davenport, P. Du val and 
W, W. Sawyer, assistant lecturers in mathematics, 
G< D. Rochester, assistant lecturer in physics, D. G. 
Evans, assistant lecturer in chemistry, E. L. Patterson, 
assistant lecturer in anatomy and Miss Margaret I. 
Williams assistant lecturer in applied physiology, 
307; Scientists* Peace Association, Address to, by Prof. 

Murooni^^e Man Mid hie Wirelew, 0. K. Dunlap, jun. 
(Ji«wW), 360 1 Guglielmo, and the Development of 
Radio Gcmtounicawon, Sir Ambrose Fleming, 963; 
School of Wireless Communication, 1005 
Marine; Engineering, Progress of, S. J, Pigott, 539; 
Enuihemmg and. Exhibition at Olympia, 553 } Eggs, 
Acfion of eertsain Substituted Phenols on, in relation 
A- Tyler and N. H. Horowitz, 

Marketing Electricity and, F. Slade, 311 


Marriage Manual: A, a Practical Guide-book to Sex and 
Marriage, Dr. Hannah M. Stone and Dr. Abraham 
Stone (Review), 445 
Mars and Venus, Occultations of, 103 
Marum, Martin Van (1750-1837), 1110 
Marvels : A Book of, Lt.-Comdr. R. T. Gould (Review), 87 ; 
An Inquiry into, Surgeon Rear-Admiral C. M. Bead- 
neil (Review), 87 

Maryland, Structural Geology of, 1019 
Maes; -Observation: C. Madge, 229; 0. Madge and 
T. Harrison, 843 ; Spectograph, second-order focusing 
and Isotopic Weights by the Doublet Method, Dr, 
F. W. Aston, 905 

Materie und Strahhmg (Korpuskel und Feld), Prof. L. 

Hopf (Review), 386 
Maternal Mortality, Reports on, 1093 
Mathematical: Analysis, Operational Symbolism in 
(Review), 174 ; Analysis, The Elements of, Prof. J. H. 
Michell and M. H. Be lx. 2 Vols. (Review), 031 
Mathematics: Higher School Revision, L. Crosland 
(Review), 7 ; Practical, Studies in, A. C. Aitken (2), 
124 ; Elementary, History of (Review), 255 ; Men of, 
Prof. E. T. Bell (Review), 526; Teaching of, Dis¬ 
cussion on the, 555; Higher, Aspects of (Review), 
960 

Mathematik, Elernentar-, Geschiohte der, in systematischer 
Darstellung, Dr. J. Tropfke. Band 3. Drifcte Auflage 
(Review), 265 

Matter in Space, Distribution of, Observational Evidence 
for the, J. H. Reynolds, 387 

Mauritius, Atmospheric Pressure at, M, Herohenroder, 865 
Maxwell’s, Clerk, Electric Ideas, Origins of, 014 
Mearo, Somerset, Recent Excavation at, 498 
Mechanistic Biology and Animal Behaviour, T. H. Savory 
(Review), 49 

Mechanization in the Modem World, 408 
Modal Striking [1837], 560 

Medical: Research Council, W. M. Goodenough appointed 
a member and treasurer of the, 21 ; Science, Advance¬ 
ment of [1837], 80 ; Education, Some thoughts on, 
Prof. R. J. Johnstone, 186 ; Research Council; 
Prof. L. J. Witts and Prof. G. E. Gask appointed 
members of the, 190 ; award of fellowships to Dr. F. 
Hawking, D. A. Cannon, L. J. Dales and I. M. 
MacKichan, 274 ; Treatment, Modem, Essentials of, 
Dr. V. Norman (Review), 480 j Research, A Weakness 
of, Dr. W. P. Murphy, 901 

Medicine : Stamp Duties, Report on, 17 ; Modem, the 
Development of, an Interpretation of the Social and 
Scientific Factors involved. Prof. R. H. Shryook 
(Review), 38H ; Quack, [1837], 1110 
Medizinisch-naturphilosophischen Aphoriemen und Kom- 
mentare des Magister Urao Salernitan us, Die. Naoh 
Handschriften Lateinisch und Deutsoh herausgegeben 
von Dr. R. Creutz (Review), 380 
Meiosis and Mitosis, Artificial Release of Crossing-over in. 
Prof. H. Friesen, 302 

Melanin in Fishes, Some Quantitative Relations between 
visual stimuli and the Production or Destruction of, 
F. B. Sumner and P. Doudoroff, 83 
Melbourne University Medical School, Gift to, 1057 
Mellon Institute, Pittsburgh, Dedication of the new 
building of, 901 

Men and Mathematicians (Review), 525 
Mendel, Morgan and Genetics, Prof. E. W. MaoBride, 348 
Mendel4eff Centenary in Russia, Epilogue to the (Review), 
90 

Mendeleev, Congrfts Jubilatre, Travaux du. 2 Vols. 
(Review), 90 

Mental: Disease, Birmingham Joint Board of Research 
for, Annual Report for 1930-37, 814; Factors, 
Selection and. Dr, G, H. Thomson, 934 ; Disturbances, 
Physiological Patterns and, J. W, Thompson, W. 
Corwin and J. H. Aste-Salazar, 1002 
Mercurous Perchlorate as a Volumetric Reagent for 
Chlorides and Bromides; W. Pugh, 858 
Merino : Australian, The Evolution of the, E. W. Cox 
(Review), 870; Trio Follicles in the, Non -specificity 
of the, Dr. A. B. Wiklman, 89d 
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Mesolithic Site in Surrey, Excavation of a, Dr. J. G. D. 
Clark, 144 

Mosothorium-I, Concentration of, by Duckweed (Lemna), 
Prof. W. I, Vernadsky, 13. K. Brunowaky and C. G. 
Kunasheva, 317 

Messianic Radiation (Review), 171 

Metabolism, Body-size and, Relation between, C. Ellenby, 
853 

Metal j Films, Thin, Structure and Resistance of, D, A. 
Wright, 107 ; -Ammonia Ions, Prof. A. A. Grtinberg, 
422; -Spraying, R. It. Sillifant, 1105 
Metallic: Corrosion, Passivity and Protection, Dr. U, R. 
Evans (Review), 029 ; Aluminium, Determination of 
Alumina in, G. B. Brooke and A. G. Waddington, 858 
Metafle, Kloktronentheorio dor, Dr. H. Frohlich (Review), 
953 

Metallurgy and the Aero Engine, Dr. D. R. Pye, 516 
Metals : Institute of, Journal of the. Vol. 59. Edited by 
G. Shaw Soott (Review), 176 ; Hardnoss of, Dr. F. C. 
Lea 260 ; Rigidity of, Effect of Oceluded 

Hydrogen on the, Father Joseph Lynch, 363 ; Oxide 
Film Formation on, Polarimetrie studies of, A. B. 
Winterbottom, 364 ; GaseB and, an Introduction to 
the study of Gas-Metal Equilibria, Dr, C. J. SinifcheUs 
(Review), 385 ; of Hexagonal Structure, Asymmetry 
in. Dr. G. W. Brindley and P. Ridley, 461 ; Corrosion 
of (Review), 029 ; The Theory of, based on an Essay 
awarded the Adams prize in the University of Gain- 
bridge, 1931-1932, A. H. Wilson (Review), 702; and 
Alloys, Studies of, 857 ; Ferromagnetic, The Para- 
magnetic Magneton Numbers of the, Prof. W. Suck- 
smith and R R. Pearce, 970 ; Structure of, Dr. A. 
M (lller, 1011 

Metaphosphoric Acid, Proteins and. Reactions between. 
Dr. H. Herrmann and G. Porlmann, 807 
Meteor, Bright, of November 9, A. E. Moon, 1102 
Meteoric Shower, Tenham, of 1879, Dr. L. J. Spencer, 369 
Meteorite Craters, 801 

Meteorites: the number of Pultusk Stones, and tho 
spelling of “Widmanstatten Figures”, Prof. F. A. 
Paneth, 504, 809; Dr. L. J. Spencer, 589; of the 
Gran Chaco, 1006 

Meteorological Elements, Monthly, 146 
Meteorology : of Great Floods in the Eastern United 
States, C. F. Brooks and A. H. Tieseen, 611 ; Agri¬ 
cultural, in India, 651 ; in the Navy, 1057 
Meteors : Orionid, Observation of, 928 ; 1009 
Methyl Halides, Carbon-Halogen Distance in the, Dr. 
G. B. B. M. Sutherland, 239 

Metric System and British Export Trade, Rev. A. J. 

Stubbs ; Sir Isidore Salmon, 1089 
Mexico, New, North-Eastern, Prehistoric Archaeology of, 
Prof. E. B. Renaud, 72 

Mice : Sensitization of tho Skin of, to Light by Carcino¬ 
genic Agents, Dr. I. Doniach and Dr. J. C. Mottram, 
588; Male, Production of Sterility in, by Irradiation 
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1 hotographie: Plates, Sensitized, Position of Masition of 
Maumutn Optical Sensitivity of, S. Natanson, 197; 

Mechanism of the, E. R. Davies; Dr. 
8.0, RawUng t prof. K. F. Mott; Dr. W. F. Berg, 997; 
Latent Image, Theory of tho Photolysis of Silver 
Bromide ahd the. Dr, R. W. Gurney and Prof. 
X. F, Mp^ i687, 
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Photography i Stereoscopic, Practical, Dr. J. Moir 
Dalzell (Review), 628; Dr. 0. E. K. Mees (Review), 566 
Photoluminescence, reunion Internationale de, Varsovie, 
20-25 Mai 1936, Rapports sur la photo luminescence 
pr&*ent 6 s k la, Prof, S, PMnkowski et Dr. W. Kapd- 
ciriski; W. C. Price (Review), 787 
Photoperiodio After-Effect, Prof. R. H. Stoughton and 
D. R. Hole, 808 

Photosynthesis of Carbohydrate* in vitro , Prof. E. C, C. 
Baly, 930 

Phywmyce#, Growth Factors fdr, H. M. Sinclair, 361 
Physical: Society, award of the Duddell medal to Prof. 
W. O, Cady, 55; Units, Standardization of, L. J. 
Briggs, 122 ; Fitness, National Factors of, Prof. 
A. V, Hill (Review), 501 

Physics : Keeping Pace with, Dr. W. H, George (Review), 
443; Reports and Progress in. Vol. 8 , General 
Editor ; Prof. A. Ferguson (Review), 443 
Physikalisehen Eigenschafton und chemischer Konsti- 
tution, Zusammenh&nge zwischen. Prof. R, Kre¬ 
man n. Mitbearbeitet von Dr. M. Peetemer (Review), 
831 

Physikers, Die mathematischen Hilfsmittel des, Prof. E. 
Madelung. Unter Mitarbeit von Dr. K. Roehle und 
Dr. 8 . Fltigge. Dritte Aufiage (Review), 218 
Physiological Patterns and Mental Disturbances, J. W* 
Thompson, W. Corwin and J. H. Aste-Salazar. 1062 
Physiology ; in Health and Disease, Prof. C. J. Wiggere. 
Second edition (Review), 133 ; in General Education, 
059 

‘Phytocarcinomata’, Colchicine and Plant Hormones, 
L. Havas, 191 

Pig Production, Bacon Development Board. Rf port 

No. 7, Selected Abstracts on, 906 
Pigmy Cemetery, A [1837], 291 

Pilgrim Trust Lecture, Sir William Bragg on the, 961 
Pipes : and Smoking in South Africa, P. W. Laidler, 666 ; 
Bands and Joints, Geometry of Conical, W. Sellar, 
900 

Pitch Recorder, A Direct-reading, and its applications to 
Music and Speech, J. Obata and R. Kobayashi, 695 
Pituitary: Extracts and Gastric Ulcers, Prof. E. C. 
Dodds, 159; Amphibian, Gonadotropic activity of, 
H. Zwarenstein, 650 ; Extracts, Anterior, Restropio 
effects of, C. Wet zlcr-Ligeti and Dr. B. P. Wiesner, 892 
Planet, New Minor, close to the Earth, 928 
Plankton : Animals, Biology of, R. S. Wimpenny, 284 ; 

Collector for Fast Towing, A, E. L. Pierce, 1014 
Plant: Diseases of Great Britain : The, a Bibliography, 
compiled and annotated by Dr. G. C. Ainsworth 
(Review), 91 ; Influence of one, on another which is 
remote from it, H. Moliseh, 125 ; Hormones, Colchi¬ 
cine, ‘Phytocarcinomata’ and, L. Havas, 191; Pro¬ 
tection : the Scientific Principles of, with special 
reference to Chemical Control, Dr. H. Martin (Review), 
384; Hormone Investigations, 720; Ecology of 
Limestone Pavements, Miss A. Bennett, 731 ; Pro¬ 
ducts, Overseas, J. H. Holland (Review), 914 ; Life 
Forms, Prof. C, Raunkiaer. Translated by H. Gilbert- 
Carter, 1035 ; Materials, Drying of, A. H. Burgess, 
1104 

Plants ; Growth Hormones in, Prof. B. Jensen. Trans¬ 
lated and revised by G. S. Avery, jun., and P. R. 
Burkholder, with the collaboration of Harriet B. 
Creighton and Beatrice A. Scheer (Review), 257 ; 
Growth in, Mechanism of. Prof. J, H. Priestley 
(Review), 257; Arctic and Temperate, Annual 
Changes in the Osmotic Value of some, H. G. Wager 
and Elizabeth M. Wager, 376; Modem Study of. 
Education and the, Prof. E. J, Salisbury, 415; 
669; 707; Ornamental, Diseases of, p. E. Green; A* 
Beaumont and P. H. Gregory, 611; in the Western 
portion of the Little Karroo, Geographical distri¬ 
bution of, M. R. Levyns, 657 : Drift of Net 
Assimilation Rate in* R- P. Williams, 1699 
Phtyedra goetypiella Saunders, Nocturnal Habits of, 
F. A. Squire, 09 

Pleistocene History of the West Midlands, The, Prof. L. J. 
Wills, 995 
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Pleuronectidw, Feeding Habits in, H. Muir Evans, H 6 
Ploughing by Steam [1837], 81 

Pneumonia, Problem of Chomotherapy in, Dr. W, W. G. 
Maclachlan, 901 

Poa, genua, Cytology of the, J, M. Armstrong, 368 
Poetry and Astronomy, Prof. F. W. Grover, 146 
Poland, Universities of, 231 

Polar Year Expedition, British, Fort Rae, N.W. Canada, 
1932-33. 2 Vols. (Review), 825 
Pollen of some Kanunculaoese, Composition of the, and 
on their Systematic Position, Mme. C. Sora Bourdouii, 
658 

Pollution of Sea and Shore by Oil, Prof. N. K. Adam, 100 
Polonium : a-Particles : Shortening of the range of, by 
Oblique Emission from the source, J. Schintlmeister, 
821 ; Short-range Particles emitted when, are 
scattered by Heavy Nuclei, W, Jentachke and G. 
Stetter, 821; The y-Kays of, H. C. Webster, 802 
Poly-acids. Constitution of the. Dr. J. S. Anderson, 850 
Polygons, Potential of, and Elementary Geometry, G. 
Bilger, 376 

Polymerization, The Kinetics of, Prof. A. C. Cuthbertson, 

G. Gee and Prof. E. K. Bideal, 889 

Polymorphic Transitions of Inorganic Compounds to 
50,000 kgm./cm.*, Prof. P. W. Bridgman, 83 
Polymorphism under Pressure, Prof. P. W. Bridgman, 899 
Polynesia: Central, Keligion and Social Organization in, 

R. W. Williamson. Edited by Dr. K. Piddington 
(Review), 1080 ; through Many Eyes, A. M. Hocart 
(Review), 1080 

Polyploidy, Mechanism of, through Colchicine, B. R. 
Nebel, 1101 

Polypores, Wood-rotting, Enzymes of, Dr. S. R. Bose and 

S. N. Sarkar, 813 

Porno Culture, E, W. Gifford and Prof. A. L. Kroeber, 686 
Pond Life (Review), 992 

Pontifical Academy of Sciences, First Annual Report, 965 
Population : Density, Problems of, Prof. R. Pearl, 32; 
Changing Distribution of, Prof. C. B. Fawcett, 411; 
Congress, International, in Paris, 471 ; Statistics, 
1003 

Popular Statistics, 1044 

Poreollanids and Pinnotherids from Tropical North Ameri¬ 
can Waters, S. A. Glaasel, 33 

Porous Structure, Investigation of, G. Graue and N. Richl, 
327 

Porphyrinuria, Congenital: Living Animal Cases of, 
P. J, Fourie and Dr. C. Rimington, 68 ; Porphyrins 
of the I and III Series in. Dr. C. Rimington, 105 
Fortolan Charts, The Problem of the (Review), 662 
Positron and Electron Pairs, Production of, by bombard¬ 
ment of Mercury with /3-Particles of Low Energy, 
Dr. F. C, Champion and A. Barber, 106 
Fostular Fever and Purpura Fever of the Rocky Moun¬ 
tains, Crossed immunity between the, G. Blanc and 
M. Baltazard, 905 

Potassium: Isotopes of, J. H. Yoe and K. T. Hall, 34 ; 
Resonance Lines of, Intensity Ratios of the Hyperfine 
Structure Components of the, Dr. D, A. Jackson and 

H, Kuhn, 276; and Paralysis, Aitken, Allott, Castle- 
den and Walker, 367 

Potato ; The, in its Early Home and Its Introduction into 
Europe, Dr. R. N. Salaman (Masters lectures), 159; 
Vitamin 0 in the, J. B. H. Ijdo, 977; Synonym 
Committee, Report for 1936, 1008 ; Slopes, Standard- 
kationof, for Bacteriological Tests, D. Ward Cutler 
and Miss Mabel Dunkley, 1016; Flowers and Dis¬ 
semination of Potato Viruses, Dr. G. Oockerham, 
1100 

Pottery in the Paleolithic period, J, P. T, Burchell, 800 
Prediction : Some Cases of, A Study. Dame Edith Lvttel- 
ton (Review), 1078 

Fmwtwmy, Nutritional Requirements of, Sir Robert 
MeOanison; Dame Louise Mcllroy, 186 
IVehjjtorio i Arthaology, Boucher de Perthes and the 
Foundations L. Aufr&re, 261; Finds at Glasgow, 
640 

**“«**•• from the Miowm* of tmrw AurtcU, Two mr 
WMto of, K. Ehrenbe^g. m 


Privilege, Registration and, 660 

Probability, Theory of. International Conference on the, 
Prof. E. L. Dodd and Dr. J. Neyman, 938 
Professional Civil Servants, Institution of, Eighteenth 
annual report for 1936, 680 

Progesterone alone and in combination with the other 
Sexual Hormones, Effects on Ovariectomozod Rats 
of, Dr. V. Koronchevsky and K. Hall, 164 
Prohibition and Cirrhosis of the Liver, Dr, C. C. Weeks, 20 
Prolactin : Response of the Pigeon Crop Gland to, inhi¬ 
bition by (Estradiol Monobenzoate, Drs. S. J. Folley 
and P. White, 505 

Proliferation-promoting Substances from Cells injured by 
Ultra-violet Radiation, G. S. Sperti, Prof. J. K. Loof- 
bourow and Sister Cecilia Marie Dwyer, 643 
Prontosil in Puerperal Infections, G. F. Gibberd and 
others, 264 

Prosperity Beckons : Dawn of the Alcohol Era, Dr. W. J. 
Hale (Review), 637; Protein, Structure of, Prof. C.R. 
Harington and others, 491 

Proteins: Patterns of, Dr. Dorothy M, Wrinch, 244 ; 
and Metaphosphorio Add, Reaction between. Dr. 
H. Hermann and G. Perlmann, 807 ; ‘Fibrous* and 
‘Globular’, Relation between, Dr. W. T; Astbury, 968 
Proton tracks, Measurement of the length of, by the 
Photographic Method, Dr. Marietta Blau and Dr. 
Hertha Wambacher, 262 
Protoplasm, Structure of, Dr. A. R. Moore, 387 
Protoplasmic Streaming, Action of Auxin on, Prof. K. V. 

Thimann and Miss Beatrice M. Sweeney, 807 
Protozoa, Effects of Salts on Emergence from the Cyst in, 
K. V. Thimann and A. J. Haagen-Smit, 645 
Prussian Academy of Sciences, Philosophical and His¬ 
torical Section, Prof. F. W. Thomas elected a corre¬ 
sponding fellow of the, 55 
Psittacosis, Laboratory Diagnosis of, 32 
Psychology: Medical, Modem Discoveries in, Dr. C. 
Allen (Review), 343 ; in Autobiography, A History of, 
Vol. 3, J. R. Angell and others (Review), 830 ; Down 
the Ages, Prof. C. Spearman. 2 Vols. (Review), 909 ; 
Science in. Prof. F. Avaling (Review), 909 
Psychopathology, A Survey of (Review), 343 
Public Health in Great Britain, Sir Arthur MaoNalty, 927 
Pultuak: Meteorite, Number of Fragments of the. Dr, 
E. Stenz, 113 ; Stones, Meteorites: and the Spelling 
of “Widmanstatten Figures**, Prof. F. A. Paneth, 
504 ; Dr. L. J. Spencer, 689; Pro/. F. A. Paneth, 809 
Purple, Visual, Absorption Curve for, and the Electrical 
Response of the Frog’s Eye, Prof. R. Granit, 972 
Pygmy Moats, Revisiting My, Dr. P. Schebesta. Trans¬ 
lated by G. Griffin (Review), 445 
Pyrimidine and Thiazole Intermediates as Substitutes for 
Vitamin B t , W. J. Robbins, Mary A. Bartley, A, G. 
Hogan and L. R. Richardson, 779 
‘Pyrotonax*, a Fire-resisting Cable, 887 
Pyrroles Derived from Aoetonylacetone, S. J. Hazlewood, 
G. K, Hughes, P. Lions and others, 695 
Pyruvic Acid Dehydrogenation, Vitamin B,, and Cocar¬ 
boxylase, F. L. Lipmann, 25 


Quantiques, theories, Introduction math4matique aux, 
Prof, Q, Julia (Review), 950 

Quantitative Inheritance, Relation of Gene to Character 
in, E. W. Sinnott, 83 ; Analysis: a Theoretical 
approach, Prof. W. Rieman, HI and Dr. J. D. Neuas 
<Rs*M*9H 

Quantity Surveying for Builders, W. L. Bvemhed. Fourth 
edition (Review), 7 

Quantum; Statistics, Joule-Thomm Effect and# Dr* 
D. S. Kothari mid B. N* Srivasava, H79; Low* 
Ionizing Radiations of, Emitted Spontaneously by 
the Ordinary Metals, G* fteboid and J* Reboul, 1073 
Quaternary Deposits in the Traun Valley Region above 
Gmunden, Gecl ^gieal Analysis of the, G. Gohunger, 41 
Quaternions, Functions of, V* jb. A, Ferraro, Iltl 
Queen Mary * and the Bodleian Extenrion, 16; College 
. Jubilee Cefebmtiom190T . , ' . . 
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'Racemic Acid*, Use of the name. Prof. A. Findlay, 22 
Races et Racisme * 458 

Racial: Doctrine and Social Evolution, 946 ; Evolution 
and Arch ecology, Prof. H. J, Flourc (Huxley memorial 
lecture), 645, 981 

Radoliffe Observatory, Pretoria, 841 

Radiant Energy, Measurement of. Edited by W. E. 

Forsythe ; Dr, N. R. Campbell (Review), 828 
Radio : Communication : Fading in, Reduction of, 76 ; 
Phase Fading in Long-distance, Control of, Drs. 
A. L. Green and O.O, Pulley, 76 ; Exhibition, The, 
at Olympia, 474 ; Waves in the Atmosphere, Reflec¬ 
tion of, K. A. Wateon-Watt, A. F. Wilkins and E. G. 
Bowen, 512 i Research, Foundation by J. W, 0. 
Hamilton of prizes for, 641 ; Fadings, Bright Solar 
Eruptions and, in 1935-36, H. W. Newton and H. J. 
Barton, 688 ; -phosphorus in Tissues of Growing 
Chicks, Deposition of, B. F. Cook, K. U, Scott and 
P. Abelson, 944 ; -sodium in Normal Human Sub¬ 
jects, Rates of Absorption of, ,T. G. Hamilton, 944; 
Communication, Guglielmo Marconi and the Develop¬ 
ment of, Sir Ambroso Fleming, 963 
Radioactive : Subst ances in the body of Rats, Retention 
of, and the Lethal Dose, Dr. F. Bfthounok and F. V. 
Nov&k, 106 ; Measurements, Utilization of Pboto- 
elements with semi-conducting layer for, P. Bon^t- 
Maury, 208; Elements, Artificial, Production of, 
A. Eokardt, 649 

Radiology: British Institute of. Annual Congress and 
Exhibition, 1069 

Radish and Turnip, Crosses between, L. E, Morris and 
R. H. Richharia, 285 

Radium: Therapy, Research on, 313; Commit tee, 
Report for 1936, 333 ; Therapy, Science in, 1108 
Rain, Observations on [1837], 819 
Rainfall, British, 1936 (Review), 873 
Rainstorms, Run-off after, J. R. Daymond, 470 
Raman Spectra : of Oxonium Compounds, Dr, G. Brieglob 
and W. Lauppe, 236; of Deuteroethylenes, Prof. 
M. de Hemptinno, J. hungers and Dr. J. Delfosse, 323 ; 
of the Two Forms of Phosphorus Pentachloride, 
H.Moureu, M. Mogat and G. W5troff, 698 ; of Aorylic 
Acid and of Methyl Methacrylate, both monomer 
and polymerized, D. Monnior, B. Susz and E. Briner, 
737 

Ramsay Memorial Fellowships, award of, 1008 
Random Observations, Teste for, W. O. Kermack and 
A. G. McKondriok, 369 

Rare: Earths, Separation of the, Fischer, Dietz and 
Jtibermann, 74; Earth Sulphates, Magnetic Aniso¬ 
tropy of, and the Asymmetry of their Crystalline 
Fields, Prof, K, S. Krishnun and A. Mookherji, 
549 

Rathmullen District, Co. Donegal, Structure of the, 
W, J. MoCallien, 167 

Rats i Adrenals of Normal and of Castrated Male, Histo¬ 
logical Changes produced by Castration and by Sex 
Hormones in the, K. Hall and Dr. V. Korenchevsky, 
318; Liver Extract and Haemoglobin in, A. L. 
Bachorach and H. E. Glynn, 896 
Raw Materials, Distribution of, Prof. I. Hbgborn, 801 
Reaction : Heat of. The Sign and Symbol of, Dr. H. J. 8. 

Sand, 809; Kinetics, Discussion on, 902 
Reading University : Dr. G. W. Scott Blair appointed 
head If the Daily Chemistry Department of the 
National Institute for Research in Dairying, 654; 
Sir Samuel Hoar© elected chancellor, 694 
Reality in Physic*, Problem of. Prof. R. Orfcvay, 313 
Rebels t Faithful, a Study in Jewish Speculative Thought, 
Dr* L Levine (itotaetr), 218 

Recollection* of My Life, Santiago RamCn y Cajal, 
trandated by Prof. E. H. Craigie, with the assistance 
_ Prpf, & Cano (Review), 617 
RedCompounds formed by Picric Acid and Creatinine 
the fMMtioe of Sodium Hydroxide, A. Bolliger, 
««5 Kooks, Origin of the, Dr. R. t. Sherlock and 
' utlww, b64 

fetes*, * Double, in Certain Fatty Material*, 
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Registration: and Privilege* 660; and Population 
Trends, Dr. It. R- Kuczynski, 966 
Relativity: Double Stars and. Prof. T, Levi-Civita, 
470; The Philosophy of. Prof. A. P. Usheako 
(Review), 636; Theory of Protons and Electrons, 
Sir Arthur Eddington (Review), 742 
Renaissance fran$aise, award of the Paul Appel prize and 
gold medal of the, to the French League against 
Cancer, 104 

Rcngma Nagae, The, J. P, Mills (Review), 564 
Rensselaer Polytechnic Institute, Work of the, 419 
Rep ton School Science Society, 18 
Research and Industry, 437 

Reservoir Dams, Fault-movement* and the Safety of, 
O. D. Louderback, 160 

Resins, Synthetic, Examination of, by X-Rays, N. J. L. 

Megwon and W. A. Wood, 642 
Resorcinol, A New Form of. A, R. Ubbelohde and Dr. 
J. M. Robertson, 239 

Respiration, Artificial, Production of, by Rhythmic 
Stimulation of the Phrenic Nerves, Prof. R. A. 
Waud, 849 

Ret ina, Structure of the, and the Role of its Visual Purple, 
Dr. R. J. Lythgoe (Thomas Young oration), 1046 
Rhodes-Livings!one Memorial, Proposed, 57 
Rhodesia, Antiquity of Man in, A. L. Armstrong, Rev, N. 
Jones and H. B. Maufe, 469 

Rhododendron: A Pest of the, G. F. Wilson, 202; 

Hybrids of the, F» C. Puddle, 813 
Ric e, Genetics of, 11. S. Kadam and others, 1068 
Rickets : Experimental, Influence of Iodine and of Some 
Inorganic and Organic Iodine Compounds on the 
Bone Lesions of, R. Lecoq, 334 ; Experimental, of 
Rats, Protective Effect against of a Single Massive 
Dose of Vitamin D, Dr. H. Hotter, 973 
Riga, Institution of an Institute for Anatomy, Physiology 
and Hygiene at, 21 

Rigi Railway, Electrification of the, 355 
Ritchie, F. R. S., Prof. William, [1837], 476 
River Flow Around Bends, Dr. B. Cunningham, 728 ; 
Records, Capt. W. N. McClean. Series A : River 
Garry. Sheet No. 1 ; Sheet B: River Moriston. 
Sheet No. 1, Series C: River Ness. Sheets 1-14 
(Review), 872 

Rivers, R, K. Gresswell, 496 

Riveted Joints in Boilers, Chemical Infcercrystallme 
Fracture of, Dr. 8. F. Dorey, 597 
Road : Engineering, Principles of, Prof. H. J. Collins and 
C. A. Hart (Review), 441 ; Rules of the, Enforcement 
of the, Dr. H. C. Dickinson, 580 ; Design and Road 
Safety, F. C. Cook, 650 ; Research: Board, Report 
of the, for year ended 31st March, 1936, 983 ; Progress 
in, 983 

Roads, Coloured, C. W. Manlove, 1091 
Roaring Sands of the Kalahari Desert, A. D. Lewis, 285 
Rock Magmas and their Products, Prof. C. E. Tilley 
(Review), 913 

Rockefeller: Travelling Fellowships in Medicine, award 
of, 61; Institute for Medical Research, Hospital of 
the, retirement of Dr. R. Cole and appointment of 
Dr. T. M. Rivers as director, 104; Foundation, 
Activities of the* in 1936, R. Fosdick, 600 
Rocks and Minerals, Chemical Analysis of, R. C. Wells, 
202 

Roman : Site at Wroxeter, Excavations on the, 352 ; 
Britain ; Local Government in, 394 ; Recent Ex¬ 
cavations in, 654; Pottery from Ewell, Surrey* 924 
Rtintgenstrahlen, Materialprttfung nut, Prof. R. Glooker. 

Zwoite aufiage (Review), 914 
Ropes, Winding, Fibre Cores in, 818 
Ross Institute, Activities of the, 681 
Royal: Aero Club, Mias Jean Batten awarded the gold 
medal of the, 844Aeronautical Society, award of 
medals and prises, 1094; Agricultural Society, ninety- 
seventh volume, 357; Asiatic Society, award of 
universities essay prises to D. P. OosteHo and J. 
Bowman, 967 ; Cancer Hospital, gift to the, by A. 
Chester Beatty, 844; College of Physicians of London, 
award of the Baly medal to Prof. E. L. Keonmy, $32; 
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presentation of the Baiy modal to Prof. E. L. K ffl ma- 
way* 722 ; College of Surgeons of England# opening 
of the Bernhard Baron laboratories, 1045 ; Cornwall 
Polytechnic Society, Annual Report, 59 ; Geographi¬ 
cal Society, [1887], 1026; Institute: of British 
Architecture, Sir William Bragg elected an honorary 
associate of the, 21 ; of International Affaire, Prof. 
A, G. B. Fisher appointed professor of international 
economics, 842 ; Meteorological Society, award of the 
Howard prise to Cadet Ralph Wills, 21 ; award of 
the Symons gold medal to Hr. G. M. B. Dobson, 929 ; 
Prof. A. S. Spilhaus elected a foreign member of the, 
1058; Navy, The Engineering Branch of the, [1836], 
123; Observatory, Greenwich, Dr. R. d’E. Atkinson 
appointed chief assistant in the, 467 j Society: 
J. D. G. Davies appointed assistant secretary, 460; 
award of Royal medals to Prof. N. V. Sidgwiok and 
Prof. A. H. R. Buller, Copley medal to Sir Henry 
Dale, Davy medal to Prof. H. Fischer, Buchanan 
medal to Gen. F. F, Russell, Sylvester medal to Prof. 
A. E. H. Love and Hughes medal to Prof. E. O. 
Lawrence; Sir William Bragg recommended for 
re-election as president. 840; new barometer [1837], 
862; Anniversary of the, [1837j, 941; Anni* 
versary meeting and presentation of medals, 979 ; 
Society of Arts, Annual Report, 1008 ; of Canada, 
annual meeting; award of the Flavelle medal to 
Dr. F, D. Adams, the Lome Pierce medal to Prof. 
S. Leacock and the Tyrrell medal to A. Fauteux ; 
Prof. A. G. Huntsman elected president for 1937-38, 
287 ; of Edinburgh : olection m honorary fellows 
of Dr. W. T. Caiman, J. L. Baird, Prof. C. U. A. 
Kappers, Prof. M. T. Bogert and Prof. Max Planck, 
61; election of officers, 766; of Tropioal Medicine 
and Hygiene, award of the Chalmers medal to 
Prof. R. M. Gordon, 98 ; Veterinary CoUego and 
Hospital, opening of now buildings of the, 884 

Rubber, Diffusion Process in, Nature of the, R. M, Barrer, 
106 

Rubidium-Cesium Alloys, Diagram of Solidification and 
Electrical Conductivity of the, E. Rinek, 518 

Rural Hygiene, Far Eastern Conference on, 353 

Russia: Medical Practitioners in, [1837], 39; Medical 
Schools in, [I837J, 81 ; Hospitals in, [1837], 207 

Rutherford, Lord, Prof. A. S. Eve, 746 ; Prof. J. Chad¬ 
wick, 749 ; Sir J. 5. Thomson, 761; Sir William 
Bragg, 752; Prof. Niels Bohr, 752; Prof. F. Soddy, 
763 ; Prof. E. N. da C. Andrade, 753 ; Sir Frank 
Smith, 754 ; funeral of, 754 ; further tributes to the 
late, Prof. S. Meyer, 1047 ; Prof. A. Norman Shaw ; 
Prof, Niels Bohr, 1048 ; Prof. G, Hevesy, 1049 ; Due 
de Broglie, 1050 ; Prof. J. Stark; Prof. O. Hahn, 
1051 ; Prof. E. Fermi, Prof. L. Wortensteia, 1052 ; 
Dr, P. Kapitza, 1053 

Rye, Spring, Devemali&ation of, by Anierobic Conditions 
and Re vernalisation by Low Temperature, Prof. F. G. 
Gregory and O. N. Purvis, 647 


Se # Molecule, The Ground State of the, Prof. S. S, Bhat- 
nagar. Dr. H. Lessheim and Mohan Lai Khairna, 152 
Sacchariinotcr, New Form of, 678 
Sahara, The Threat of the. Prof. E. P. Stubbing, 460 
Sailing Yachts, Shapes of, A Law of Hydrostatics and its 
Influence on the, Eng. Rear-Admiral A* Turner, 597 
St. Andrews University : J, Dewar appointed lecturer in 
chemistry in the United College, T. G. Cowling 
lecturer in mathematics, and R, E. Stedman, 
lecturer in philosophy in University College, 
Dundee, 38 ; honorary doctorates to be conferred on 
Prof. G. F. Stout and Dr. W- T. Caiman, 80 ; J. M. 
Brown appointed leoturer in political science in the 
United College, and B. 8 , Robertson lecturer in 
regional anatomy in Dundee University College, 207 : 
conferment of honorary doctorate* on R.F. J, Fairlie, 
Sir John Simon, Prof. G. F. Stout and Sir Leonard 
Woalley, 654; confwment of an honorary doctorate 
on Dr. W. T-<Mlman# 694 
fiWoombe SEW# Preservation <tf, 679 


Salicylic Aldehyde Reaction of Oonka-Sfcraub, Specificity 
of the, Prof. A. E. Braunstein, 427 
Salmon; Sex-Biology of the Oyster and the, Prof. J. H. 
Orton, 68; Migrations of, W. J, M. Henries, 326; 
Prof. H. B. Ward, 355 

Salters’ Institute for Industrial Chemistry, awards made 
to A. M. Baxt, R. H. Freak:# J. L. Tuck and D. H. 
Wade, 274 ; Sir Robert Robertson appointed director 
of the, 722 

Samarium, Micro-estimation of, M. Sarvigno atul E. Vassy, 
124 

Sanriku Earthquake, Seawavee of# 1936, N. Miyabe, 1020 
Saps, Vacuolar and Cytoplasmic, Concentration of Solutes 
in, Dr. E. Phillis and Dr. T. G. Mason* 370 
Sarawak, Intoxicants in# E. Banks, 936 
Sardine, California# and its Fishery, Frances N. Clark, 858 
Sarothamnu* eo opariue, Constitution of Sooparoaide (Soo- 
parine) of, N. Maseru and R. Paris, 125 
Savage Hits Back : The, or the Whit© Man through Native 
Eyes, Prof. J. E. Lips. Translated by V. Benson 
(Review), 619 

Scale Insects of North America, Atlas of the. Prof. G. F. 
Ferris {Review), 682 

Schmidt, Johannes, medal* award of the, to H. G. Maurice, 
104 

Schftnbein and Faraday. [1837], 39; 777 
Science: and Learning, Freedom of, 169; in Social 
Services, 253; Museum, Annual Report for 1936, 
353 ; and the Life of the Community, Committee on, 
358; History of, Cultural Basis of the (Review), 
439; in Everyday Life, Dr. J. E. R. Constable# 
457 ; and Society, D. Samoff, 459; of Life Series, 
H, G. Wells, Dr. J. Huxley and G. P. Wells. 9 Vote. 
{Review), 484; Agriculture and Industry, Inter¬ 
relation between, Sir Harry Lindsay, 602 ; and the 
Community, J. Ramsay MacDonald (Radford Mather 
lecture), 756 j Invention and Society, W. Kaompffert, 
893; and Free Will (Review), 871; and Common 
* Sense : an Aristotelian Excursion, Dr. W. R. Thomp¬ 
son (Review), 872 ; in Psychology# Prof. F. Aveling 
(Review), 909 ; News a Century Ago, 39 ; 80 ; 123 ; 

166; 207 ; 250; 201; 333; 375; 434; 476; 

517; 556 ; 597 ; 655; 693; 736; 777; 819; 

862; 904 ; 941; 984; 1026; 1072; 1116; and 

Music, Sir James Jeans (Review), 947; and the 
Unobservable, Prof. H. Dingle, 963 ; Social Contacts 
off, Committee on, election of officers, 988 ; in History, 
The Spirit of, Prof. C. Singer, 1021; and Technology, 
History of. Fourth International Congress, 1021 ; 
Prof. A. Raymond elected president, 1022; and 
Social Service, Sir Richard Gregory, Bt., 1088; 
History of, 1089; in Radium Therapy, 1108; an 
Institution for the Advancement of, [1837], 1110 
Scientific : and Industrial Research# Advisory Council to 
the Committee of the Privy Council for, Dr. G. M. B. 
Dobson, Lt.-Col. J, H. M. Greenly and S. K. Thomley 
appointed members of the# 680; Lord Riverdale 
appointed chairman and Sir William Bragg a member 
of the* 688 ; and Technical Books: British, Select 
List of Standard, 357; Recent, July 31, v; August 
28, v; September 25, v ; October 30# v ; November 
27# v ; December 25, iii; Endeavour and Inferiority 
Complex (Review), 617; Training, Necessities of. 
Lord Leverhulme, 144 

Scotland, Astronomer Royal for, retirement Of Prof, R. A. 

Sampson, 227 ; 47th Annual Report, 229 
(ScyUiorhinu* oanietda). Changes of Colour by Infection of 
Pituitary Extracts in a Dogfish, D. R, Barry, 769 
Scypheute&ia bometmie, Male Inflorescence of, C. Baehni, 
737 

Sea-Fish Supply, The Nation's: being the Bwddand 
Lectures for 1936, E. Ford (Review) f 652 
Seasons, Nomenclature of the, Dr. J. R. Raker, 990 
Sedimentation, Ultraoentrifugal, Analytical Measurements 
of, A. Titelius, E. O. Pedersen and M. ac&e fived- 
becg, 848 

Seismology, Bibliography of, Edited by E. A. Hodgson, 
616 

Selection and Mental Factors, Dr. G/H* Thomson, 934 
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Senvpmrivuni, A New Specie* of, Dr. W. B. TurriH, 1057 
Serbian: Gypsy Feast-days, Dr. A. Petrovid, 115; 

Royal Aoidemy of Sciences, fiftieth anniversary, 422 
Severn, River, Hydrography of the, Prof. 8 . M. Dixon, 
G. Fitzgibbon and Dr. M. A. Hogan, 73 
Sex: Chromosomes, Human, Dr. P. C. Koller, 420; 
Ratio, The, Prof. F. A, E. Crew, 440 ; Prof. F. A. E. 
Crew and others, 958 ; Behaviour, Effect upon, of a 
Diet Deficient in Vitamin E, Dr. B. P. Wiesnor and 
A. L. Baoharach, 972 

Sexual Periodicity, Dr. F. H. A. Marshall, 284 
Sheep: Diseases, Cobalt, and, J. B. E. Patterson, 363; 

Cobalt Chloride Treatment of, J. K. Dixon, 898 
Sheffield University, .T, W. Watson appointed assistant 
lecturer in geography, 0. Forbes lecturer in forensic 
medicine, J. M. Kennedy lecturer in infectious 
diseases and G. A. de Bolin assistant lecturer and 
research assistant in the department of metallurgy, 
207 ; gift by the City Council for the Extension 
Fund ; E. T. Goodwin and T. D. H. Baber appointed 
assistant lecturers in mathematics and Dr. Helen 
Mellanby part-time demonstrator for medical and 
dental students; resignation of J. W, Frame, J. 
Jenkins and Dr. E. S. Duthio, 735; twonty-first 
anniversary of the Society of Glass Technology ; new 
buildings for the department of glass technology, 
884; H. J. Barrie appointed demonstrator in 
pathology and R. B. M. Jenkins assistant lecturer in 
civil engineering, 904 

"Shiva’s Temple", Arizona, Investigation of, 637 ; Dr. H. 
Anthony, 613 

Shoreham Harbour, Excessive Marine Growth in, 966 
Short: Waves in Physics, Biology and Medicine, Inter- 
national Congress for, Vienna, Dr. J. B. Bateman, 372 
Short-Mayo Composite Aircraft, 539 
Show Cases, Illuminated, 312 

Showers, Production of, by Heavy Particles, Dr. L. 

Landa u and Q. Burner, 682 
Silica Dusts, Solubility of. Dr. E. J. King, 320 
Silicon in Steels, Determination of, G. ('harpy, 820 
Silkworms, Diet of, [1837], 207 

Silver: Nitride, Slow Thermal Dissociation of, Ultra- 
Violet Emission Spectrum of the, K. Audubert, 518 ; 
Halides, Optical Sensitizing of, by Dyes, Meehan ism 
of, Dr. S. E. Sheppard, Dr. K. H. Lambert and B. D. 
Walker, 1096 

Sinanthropus ; pekimmis, Reconstruction of the Entire 
Skull of an Adult Female Individual of, Prof. F. 
Weidenreich, 1010 ; VI, Prof. F. Weidenreich, 1067 
SiHue, The Iron Ship, [1837], 556 

Siwa, Garin of, Egyptian Libya, Zoological Expedition to 
the, J. Omer-Cooper, 919 

Skatole as a Boot-forming Substance, L. G, O. Wame and 
A. A. Jackson, 26 

Sladen, Percy, Expedition to Lake Titicaca, H. C. Gilson, 
877 

Sleep and Narcosis, Promotion of, by Dyos, H. Konzott, 821 
Smith, Theobald, award in medical science, Dr. B. D. 

Evans presented with the, 460 
Smithsonian Institution, Field Work of the, in 1936, 356 ; 

last of the Publications of the, Helen Monro, 616 
Smoke Abatement Society : National, Annual Conference 
at Leeds, Dr. A. L. Roberts, 001 
Snake Venoms, The European {Revtew), 744 
Snow: Crystals, Prof. U. Nakaya and others, 345 j 
Falling, Physical Investigations on, G. Seligman. 
345 j Crystal or Snowflake, Sir George Simpson, 
729 ; G. Seligman, 730 

Snowflake, Snow Crystal or, Sir George Simpson, 729; 
G. Seligman, 730 

Social: and Economic Problems, International Co- 
Operation in, 1; Services, Science in, 253; Theory 
W Discipline,». Brighfeman (Jfetdeir), 481; Research 
Organization of, 521; Evolution, Racial Doctrine 
and, 943 ; Contact* of Science, Committee on, election 
af nifioears, 663 ; Problem Group 1 A, Edited bvDr. 
C. P, Blacker (Review), 993; Sciences Lag, Why, 
Dr. J, Mayer, 1021; Service, Science and. Sir 
ftidtard Gregory, Bt., 1688 


Sociology; The Development of. Prof, F. N. House 
(Review), 481; Medical and Psychological Aspects 
of (Review), 993 

Soft X-Ray Region, Absorption Edges in the, H. W. B. 

Skinner and J. E. Johnston, 732 
Soil: Erosion and its Control, Prof. Q. C. Ayres (Review), 
445; Engineering Properties of, C. A. Hogcntogler 
and others (Review), 635 ; Erosion : The Growth of 
the Desert in Africa and Elsewhere, Sir Daniel Hall, 
886 

Solar: Eclipse : of June 19, 1936, The, Prof. F. J. M. 
Stratton and others, 11; Longest, Observations of 
the, Prof. J. Q. Stewart and T. Stokley, 143 ; of 
June 8, 1987, Observations of the. Prof. I. Yama¬ 
moto, 501 ; Corona, Polarization of the, K. G. 
Zakhorin, 586; Eruptions, Bright, and Radio 
Fadings in 1935-36, H, W. Newton and H. J. Barton, 
688 ; Eclipse, Total, of June 19, 1930, Coronal 
Emission Lines Observed at the, Prof. R. Sekiguti, 
724 ; Prof. F. J. M. Stratton, 725; Radiation, 
Absorption of, by the Atmosphere in Band A, P. 
Lejay, 943 

Solenoid, Self-inductance of a. Coefficient of, R. Esnault- 
Pelteric, 1078 

Solids, The Grain-like Structure of, Sir William Bragg, 
954 

Solubility of a Pure Substance, Equation Of, Forming a 
Solid Compound with the Solvent, J. Perreu, 477 
Solutes in Vacuolar and Cytoplasmic Saps, Concentration 
of, Dr. E. Phillis and Dr. T. G. Mason, 370 
Solvent Dewaxing, M. Ba Thi, T. G. Hunter, Prof. A. W. 
Nash and others, 1105 

‘Sonti’ Fermentation, K. Rami Roddi and Dr. V. Subrah¬ 
manyan, 33 

Sooty Mould Fungi, Ecology of, Miss Lilian Fraser, 1104 
Sorbonne, Paris, retirement of Prof. C. Fabry, 883 
Soufri&ro of Saint-Vincent, Reality of an Eruption of the, 
in, 1718, A. Lacroix, 656 

Sound: Intensity, Absolute Measurements of, Prof. 

E. N. da C. Andrade and R. C. Parker, 34; Music 
and, LI. S. Lloyd (Review), 947 ; -Films as Diffraction 
Gratings for Visual Fourier Analysis of Sound-waves, 
Dr. D. Brown, 1099 

South : Africa : Native Lands in, A "New Deal”, 458 ; 
Moisture and Farming in, W. R. Thompson (Review), 
098 ; African: Protectorates, Gen. Hertzog and 
Malcolm MacDonald on the, 99 ; The Future of the, 
127 ; Fishes of the Families Spondee and Denfcicidse, 
J. L. B. Smith, 334; Native Cattle, H. H. Curzon 
and R. W. Thornton, 551 ; Australia: Mining and 
Geology in, 312 ; Natural History and Science in. 
Dr. C. T. Madigan, 419 ; -West Essex Technical 
College, Dr. H, Lowery appointed principal of the, 
803 ; African Larval Tremotodes with Forked Tails, 

F. G. Cawston, 1026 

Soviet: Russia, Birth-rate of, 148 ; North Polar Station, 
Work at the, 244; Universities, Staff and Student 
Stipends in, 1007; North Polar Station, The, 1040 
Spark Discharge, Development Of the, Dr. T. E. Allibone 
and J. M. Meek, 804 

Sparrow, Song, Population Study of the, Margaret M, 
Nioe, 150 

Special Libraries and Information Bureaux, Association 
of, fourteenth annual oonferenoe, 862 
Spectrometers, Two, for X-Ray Analysis, W. F. de Jong, 
768 

‘Spheroidal’: A Mutant in Drosophila funchis Affecting 
Egg Size and Shape, and Fecundity, Prof. F. A. E. 
Crew and C. Auerbach, 124 
Sp/wur, The, 314 

Spiders, South African Harvest, Odoriferous Glands 
R. F. Lawrence, 209 
Spiritualism, Academic (BertW), 1078 
SporeMue, R. Br., Smith Africa® Species of, A, P, 
Goossens, 905 

Sport, Mechanics of, Sir Gilbert WoBeer, 667 
Spray Deposits, Protective, Fofrans and Martin, All 
Standardization, A Survey of the Present Organization of, 
National and International, 19 
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Stane Street, With a Spade on, S. E. Winbolt (Revtew), 

486 

Star-Begotten : a Biological Fantasia, H. G. Wells, 171 
Starch, Cellulose, Glycogen and. Prof. H. Staudinger, 1071 
Stars : Variable, of the Oepheid Type, Pulsation of, G. 
Tieroy and P. Javet, 126; Rotating, Prof. J. A. 
Carroll, 102; Binary, Masses and Parallaxes of, 
Dr. 0. Barnes, 286 ; Double, and Relativity, Prof. T. 
Levi-Cevita, 470 

State Intervention and Agriculture, 601 
Statistical Mechanics : the Theory of the Properties of 
Matter in Equilibrium, Prof. R, H. Fowler. Second 
edition {Review), 382 
Steam Frigate, The First, [1837], 376 
Steels, Very Pure, Some Physical ami Chemical Properties 
of, W, Broniewski, S. Praedpelski and S. Sulowski, 
334 

Stellar ; Colour Indexes, Definition of, P. Rossier, 126 ; 
Rotation, A Method of Determining, 162 ; Spectra, 
Classification of, W. W. Morgan, 430 
“Sterilamp”, The, 844 

Sterol Group, A Diene Synthesis Applicable to the, A. B. 

Meggy and Prof. R. Robinson, 282 
Sterols and the Bile Acids, StereoohomiBtry of the, D. A. 
Peak, 280 

Stomatopoda of the Bingham Oceanographic Collection, 
G. R. Luna, 661 

Stone Age, New, Problems of the, H. J. E. Peake, 661 
Stonefiy, Graded Mutations in Wings of a, Prof. A. Willey, 
112 

Storage Reservoirs, G, B. Williams {Review), 635 
Storatrem Bridge, The, 577 

Strangeways Research Laboratory, Report for 1936, 1092 
Stratosphere : Balloon Experiment, Belgian, M. Cosyns, 
64 ; Flight in the, Capt. J. L. Pritchard, 166 
Stresses in Engineering Materials, Tests for, D. W. Ginns, 
868 

Strontium, Isotopes of, 476 

Styrene, Catalysed Polymerization of, Kinetics of, Dr, C. 
Williams, 363 

Subject Index to Periodicals, 1936 [Review), 605 
Subjective Tones, Cancellation, Reinforcement and 
Measurement of, D. Lewis and M. J. Larsen, 779 
Submarine; Daylight, Measurement of, Dr. H. H. Poole, 
60 ; Canyons, Formation of, P. H. Kuenen, 117 
Substrate, Use of the Word, Dr. N. K. Adam, 158 
Subterranean Forest, [1837], 738 

Sudan, Southern, Native Science in, "Prof. F. C. Bartlett 
(lieetcic), 338 

Sugar in the Body, Distribution of, and the Action of 
Insulin, L. Poliak and G. Flaum-Feh6r, 821 
Sulphur ae a Factor in the Corrosion of Iron and Steel 
Structures in the Sea, W. J. Copenhagen (2), 1028 
Sun, Continuous Observation of the, International Co¬ 
operation for the, and its First Results, L. d’Azam- 
buja, 208; Apparent Enlargement of the, at the Time 
of Rising and Sotting, Dr. Vaughan Cornish, 1082 
Sun’s Outer Envelope, 310 

Sunshine Records, Effect of, Obstacles on, E. G. Bilham, 
648 

Sunspot: Activity, Recent., 327 ; Largo, Return of a, 
358; Photography with a Small Visual Refractor, 
C. Maby, 662 ; An Active, 616 
Sunspots, A Naked-eye Group of, 190 
Super-Nova in Canes VenaUei, Discovery of a, 600 
Suporphysical: The* a Review of the Evidence for 
Continued Existence, Reincarnation, and Mystical 
States of Consciousness, A, W. Osborn {Review), 1078 
Supraconduotivity; Dr. F. B, Silsbee, 420 ; A New Con¬ 
ception of, F. London, 793 ; 834 
Surface Action in Biology, Prof. E. K. Rideal, 671 
Suspensions, Frictionless Torque-free, Dr. F. T. Holmes, 
1105 

Suva, Fiji, The Central (Netive) Medical Sohool, Sir 
James Barrett, 472 

Swaneea Technical College, Dr. F. Heathooat appointed 
vio»>pritnnpat end head of the ohemietry department 
of| 1058 

Bwedeu, A New Hycbno-Eleotric Power Scheme in, 817 


Swedish Turnip, Yellow-fleshed, A Non-bulbing Deriva¬ 
tive of, M. J. Gorman, 333 

Swiss; Society of Natural Sciences, Work of the, 68; 
Earthquake Service, 189 

Sydney University, Dr, E. Ashby appointed professor of 
botany, 883 

Synthoaen (Orgonische), (Organic Syntheses), Dr. R. 
Asmus {Review), 486 

Systematica in Relation to General Biology, Association 
for the Study of, 163 

Syst tones do reference et mouvements (physique elassique), 
Prof. A. Seamat, Parts 5, 6 , 7 {Review), 994 


Tanaina, Ethnography of the. Dr. C. Osgood, 898 
Tanning Liquors, Effect of Moulds upon, L. Boons and 

F. M. Yenko, 087 

Taxes and Kineses, Classification of, Dr. D. L. Gunn, J. 8 . 

Kennedy and D. P. Pielou, 1004 
Taxonomy, Genetics and, Dr. W. B. Turrifi and others, 672 
Taylor’s Scientific Memoira [1837], 862 
Tea, A New Purine in, T. B. Johnson, 814 
Technical: Institutions, Association of, summer mooting 
at Blackpool, 79 ; Processes, Development of New, 
Dr. H. C. Urey, 901 

Teohnischen Zeit altera : Dio Tragik des, Mensch und 
Machine im 19 Jabrhundert, O. Veit [Review], 46 
Technological History (Review), 301 

Telegraphic: Communication on Railways [1837], 166; 
Transmitter, Long Wave, Service Area of a, A. L. 
Green, 900 

Teleos tomes, Check Bones of, T. 8 . Woe to 11, 72 
Telephone, Extra Receiver for the, 230 
Telephony, International, Practical Difficulties in, A. 
Lignell, 312 

Television : Projection, Dr. V. K. Zworykin, W. H. 
Painter and Dr. R. R. Law, 286 ; Cable, The, A. 
Rosen, 365; Equipment, Improvements in, 962; 
Cyclopaedia, A. T. Witts (Review), 1032 ; on a Large 
Screen, 1046 

Televisor, Telegraphy, Telephone, 188 
Tell Duweir, Archaeological Excavations at, J 936-37, 99 
Tellurium, Molybdenum and Tungsten, Hexoco-ordin¬ 
ation of, J. Gupta, 685 

Temperature, Secular Trends of. Miss L. F. Lewis, 899 
Tenthredinldie, Thelyfcokously Parthog'onetic, Maturation 
in the, Prof. A. I). Peacock and Dr. Ann R. Sanderson, 
240 

Termites, Communal Life Among, H. Donnisthorpe 
(Review), 622 

Ternary: Gas Mixtures, Analysis of, by Thermal Con¬ 
ductivity Measurements, J. L. Holland and Dr. 
H. W. Melville, 63; Alloys, Investigation of Equi¬ 
librium Diagrams of, by X-Rays, A. J. Bradley, 
H, J. Goldschmidt, H. Lipson and A. Taylor, 548 
Terrestrial Life: Foundations of, The Soil and the Green 
Plant, Sir Frodorick Keeble, 1107 
Terror, H.M.S., Capt. Back’s Voyage in [1837], 862 
Testosterone, The effect of Enol-Esters of, Dr. K. Mieeoher, 
W. H. Fischer and E. Tschopp, 726 
Tefradeutoroethylene, Infra-red Spectrum of, Dr. 

G. B. B. M. Sutherland and G. K. T. Conn, 644 
Tetramethylammomum, Pharmacology of, A. J. Clark 

and J. Raventos, 325 

Tetramethyldiketopiperazine, Diketopiperazine and, Infra¬ 
red Spectrum and Molecular Structure of. Dr. L. 
Kellner, 193 

T 6 vieo; station -ndcropole mtsoUthique du Morbihon, 
Marthe et Saint-Just P 6 quart, M. Boule et H. Vallois, 
329 

Textile Institute, award of the medal of the, to Dr. F. W* 
Eurich, 675 

Thallium Hydride, Band Spectrum of, Dr. 3. Grnndstrdm, 
306. 

Theism: Restated (JBetaew), 485.; ; TTse^ 

Bases of, Prof- G. Dawes Hicks (Hibbert lectures), 
(lUvmu), 486 . ■, ! ; 

Thermionic Valve Data, 1046 '<v'[v 

Thermodynamio Seale below 1° K.» W. Jacyna, 803 
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Thermodynamical Quantities, Symbols for, $02 
Thermo-electric Light [1837], 697 

Thiaxole and the Growth of Excised Tomato Roots, W. J. 

Robbins and Mary A, Bartley, 779 
Thomas-Gilchrist Basic Process, K. W. Harbord, 1057 
Thorium : a-Fartioies from, Redetermination of the range 
of, J. Schintlmoister, 519 ; Disintegration of, Detec¬ 
tion of a-Particles in the, A. Braun, Dr. P. Proiswerk 
and P. Soherrer, 682; to Uranium in Rocks and in 
the Sea, Abundance Ratio of, H. Petterwson, 821 
Thorpe’s Dictionary of Applied Chemistry, Prof. J. F. 
Thorpe and Dr. M. A. Whiteley. Fourth edition. 
Vol. 1 {Review), 1070 

Thunderclouds, Electricity in, Distribution of, Sir George 
Simpson and F. J. Scraso, 732 
Timbers, Gurjun, Apitong, Kerning, Kapur and allied, 
S. H. Clarke, 320 

Time : Measurement, Part 2, 499 ; -Space Continuum,” 
"The, Designation of, Dr. M. O’Gorman, 773 
Tissues, Living, The Metabolism of, Dr. E. Holmes 
(Review), 91 

Titanium Dioxide, Commercial, Darkening of some, in 
Daylight, W. O. Williamson, 238 
Titicaca, Lake, The Percy Station Expedition to, H. C. 
Gilson, 877 

Tobacco : Virus, Mutation in, Dr. H. H. McKinney, 33 ; 
Mosaic Virus Nuoleoprotein, Artificially prepared 
Visible Paraoryetallino Fibres of, R. J. -Boat, 547 ; 
Habit, Dr. J. D. Rolleston, 615 ; Mosaic Protein, 
Dr. W. M. Stanley, 648 

Tomato ‘Spotted Wilt* Virus, Ecology of, Dr. J. G. Bald, 
1019 

Torpedo Craft, Evolution of. Sir J. E. Thomycroft, 763 
Torus Mandibularis, The, and its ultimate Phylogonic 
Signification, A. Perier, 737 
Trades Union Congress and Science, E. Bevin, 467 
Transformation, A New Mode of, A. Debiemo, 518 
Transplanting, Economic Value of an Experiment in, 101 
Transport in France, F. J. Wymer, 1056 
Travellers, Instructions for [1837], 819 
Tree : remains in and under Peat, Some Climatic Theories 
in connexion with, A. C. Forbes, 81 ; Growth, 
Climatic Cycles and, W. S. Glock, 865 
Treub Foundation of Buitenzorg, Java, first report, 230 
Tri-brom Ethanol, Absorption of, thro\igh the Skin, Dr. 
D. I. Macht, 849 

Trigonometry: a Text Book of, for Colleges and Engin¬ 
eering Schools, W. H. H. Cowles and 3. E. Thompson 
(Beeteu?), 844 

Trihomometry : a New Chapter of Conformal Geometry, 
K. Kasner, 519 
Tring MuSeum, 842 

Triphenyl Ethylene, (Eeirous Reactions, including Mating, 
produced by, J. M. Robson and Dr. A. Schonberg, 196 
Triteriura T, Tritium or, Dr. K. C. Bailey, 590 
Tritium or Triterium ?, Dr, K. C. Bailey, 590 
Triton taeniatue, Neural Induction of Plant Tissues in 
the Ectoderm of, M. N. Rftgozina, 199 
Tuberculous, Care and After-care of the, Sir Kingsley 
Wood, 101 . . . , 

Tuberculosis : (Attested Herds) Scheme, 102 ; Origin of, 
and nature of the Tubercle Bacillus, Prof. J, Tissot, 


775 „ 

Tumour Cells, Mrobio Glycolysis of, Specific action of 
Femoyanide on, Dr, B. Mendel and Miss F. Strelitz, 
771 

Tungsten t Anodic Polarization of, J. P. E. Duclaux, 208; 
Tellurium, Molybdenum and, Hoxaco-ordmatum of, 
J. Gupta, 685 ; Clean and of Thoriated, Temperature 
Variation of the Work Functions of, Dr. A. L. Rehnann, 
1078 

Turbid Solution* in an Electric Field. Optioal Rotatoiy 
power of, Prof. J. Kuna and B. O. La Bow; Dr. 
E, B. Ludlam, A. W. Pryde and H. G. Rule, 194 
Twenty-one Year* i a Professor Looks out on the Glass 
W‘. Industry, Pitrf. W. JS. S. Turner, 1071 

Society, Jubilee of the, 84* 

Sv-^wid: Fever, The Bournemouth outbreak of, late 
• *T>r.V, Shaw, 14#( and Typhu* Fevers [18*73, *80 


Ultra-sonic Grating in Liquids, Circular, Miss J. CefovakA, 
425 

United States : Meteorology in the [1837], 123 ; Exam¬ 
inations in, 189 ; Zoological Expedition to Far East, 
356 ; Regional Planning in, 679 ; Soil Erosion in the, 
Mrs. E. Huxley, 687; Adult Education in the. Dr. 
J. W. Studebaker, 816 

Units, Physical, Standardization of, L. J. Briggs, 122 

Unst, Shotland Island, Metamorphic Kooks of. Prof. H. H, 
Read, 731 

Upper Air, Investigation of the, Prof. D. Brunt and others, 
876 

Uranium Dioxide Starting Resistances, 900 

Uranyl Phosphites, A. ChrAtien and J. Kraft, 261 

Universities and Education, Prof. F. G. Baily and others, 
689 

University : in Modern Life, The, 987 ; The, and the 
National Life, Dr. R. E, Priestley, 1007 ; Graduates, 
F.mploymont of, 1022 
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International Co-operation in Social and Economic Problems 


A T a time when confidence in the League of 
Nations is being sadly shaken, the progress 
of the International Labour Organization, as 
shown by the recently issued annual report, is a 
welcome reminder of the realities of international 
oo-operation. The emphasis which the tragio 
events of the last few years has laid upon the 
necessity of soeial justice as a condition of peaoe, 
both internal and external, has brought the aims 
and the potentialities of the Organization into 
stronger relief. 

• Beyond question the Organization has emerged 
stronger, and not weaker, from the slump. Its 
advisory and information services have been 
increasingly reoognized by countries all over the 
globe. Its activity has been more than sustained, 
and there was never a time when a wider prospect 
of constructive work could be discussed; even 
in membership, the withdrawal of Germany in 
1933 has been offset by the entry of the United 
State?, the UB.S.R. and Egypt. 

The outstanding features erf the past year have 
been ' the success of the American Labour Oon- 
ferenoe at Santiago, which has stimulated the 
Fubheation erf a series of valuable monographs on 
eccmomioand social conditions in South America, 
the Maritime Conference dealing with hours of 
work at sea and the World Textile Conference 
oowened wt Washington at the end of the year. 


Despite all political and ideological differences 
which impede international relations at the present 
time, the good will necessary for international 
agreement iB still to be found in the social field. 
The technical aspects of migration problems are 
once again receiving attention, and a fresh start 
is being made in dealing with the social problems 
of the countryside. 

What gives especial interest to the annual report 
prepared by Mr. H. B. Butler, director of the 
International Labour Office, however, is the 
admirable survey which he presents of the inter¬ 
national situation as a whole. Avoiding the snare 
of excessive occupation with the details of the 
progress of the International Labour Organization 
itself, he gives us a b&lanoed and impartial 
disoussion of many of the national tendencies and 
policies, upon the integration of whioh the future 
of our economic and social order depends. In the 
present report, for example, he reviews the extent 
of reoovery from the slump, seeks to indicate 
certain lessons to be learnt and to emphasize some 
of the main problems and tendencies at the present 
moment. 

To-day there can be no doubt that a large 
measure of reoovery has been accomplished, but 
there are widespread doubts as to the attainment 
of any real stability or equilibrium. Moreover, 
the recovery has been achieved mainly by the 
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positive action of Governments and peoples, and 
this in itself affords an excellent reason for learning 
from experience of a slump to build barriers against 
the recurrence of similar catastrophes. 

The evidence of recovery afforded by charts of 
production and unemployment is decisive. It is 
less convincing in statistics of world trade, and 
freer international trade remains one of the prime 
necessities if any real confidence about stability 
or permanence of recovery is to be felt. Only a 
beginning has been made in stabilizing currencies 
and in reducing trade barriers, and in the mean¬ 
time the growth of arraamentB and the uneconomic 
activity which it represents constitute a serious 
threat to such recovery as has been achieved, all 
the more in a period of rising prosperity. Mr. 
Butler’s survey should leave no one in doubt as to 
the menace which recent developments in this 
field present to economic and social progress until 
a peace system guaranteed by an effective League 
of Nations has been organized. 

It is, however, in hie discussion of the lessons 
of the slump and of current problems and tendencies 
that Mr. Butler is most suggestive. Against the 
uncomfortable realization that prosperity does not 
of itself move along a straight and even course but 
is inclined to proceed by upward and downward 
waves, he sets a firm conviction that the experience 
of the slump has demonstrated that man is capable 
of exerting a degree of control over his economic 
destiny. This is the more important because the 
buffets of economic misfortune are no longer 
accepted with the same docility as in the past. In 
fact, the demand for a national economic policy 
may become as insistent as was the demand for a 
public health policy fifty years ago. 

The experience of the slump has already revolu¬ 
tionized the traditional view of the unemployment 
problem. It has disposed of the old fetish that 
there is no such thing as involuntary idleness, 
and that efforts to provide work or sustenance for 
the unemployed are an unjustifiable interference 
with the law of supply and demand. The positive 
value of State aid to the unemployed has been 
demonstrated beyond question, independently of 
its economic value. 

Sir Josiah Stamp’s recent plea for investigation 
of population questions finds further support in 
some of Mr, Butler’s comments on population 
changes in relation to unemployment. The greater 
difficulty of reabsorbing displaced workers is not 
due entirely to the greater impact of technical 
change on the volume of employment; the decline 
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in the rate of population increase in all Western 
countries is a much more serious factor, which 
aggravates the effect of technological unemploy* 
ment. Moreover, technical changes mean now not 
merely new vocations for the younger workers or 
entrants to industry, but also actual displacement 
of those already at work. Vocational training to 
an increasing extent involves the training and 
re-adaptation of the older workers. This situation 
is the more serious because, while the changing age 
distribution in population is increasing the supply 
of older and decreasing that of younger persons, 
the accelerating tempo of industry is constantly 
reducing the age of maximum efficiency and con¬ 
sequent demand for older workers. 

The difficulty of finding employment for middle- 
aged workers of all types is enhanced by the 
natural prejudice in favour of young men and 
women, even in the newer and growing occupa¬ 
tions for which middle-aged men are quite suitable, 
and one of the gravest dangers at the present time 
is that the ‘hard core’ of elderly unemployed will 
continue to grow, with serious consequences to the 
whole economy of social services. Fortunately, the 
experience of the slump provides welcome evidence 
of the ability of social insurance as an institution 
to meet the exceptional and unprecedented de¬ 
mands upon it and even to extend its operations. 
This fact, however, stresses the necessity for close 
attention to the effect of the changing technique 
of industry on the character of the insured popula¬ 
tion and to the biological changes in the com¬ 
position of almost all Western populations. Only 
by careful investigation of the problems thus pre¬ 
sented can we hope to secure the stability of our 
social insurance systems under growing pressure. 

It is remarkable, in some ways, that the de¬ 
pression has led to increasing recognition of the 
value of the minimum wage, and that the dogma 
that the most effective way of combating de¬ 
pression lay in the reduction of wages has largely 
been refuted. At the some time, it is increasingly 
recognized that incomes, not wage rates, form the 
foundation of living standards, and considerable 
progress has been made in raising the standard 
of civilization by supplementary methods such as 
family allowances, educational allowances or social 
insurance. Equally remarkable is the fact that the 
problem of leisure has been accentuated, not re¬ 
tarded by the slump- The tendency has been 
towards shortening the working week and not 
lengthening it, as in previous slumps. The problem 
of leisure, whether from the point of view of 
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holidays with pay or education, forms part of a 
general demand for a better and wider life which 
is the present trend of social progress. 

Mr. Butler makes pertinent comments upon the 
importance of monetary polioy in its international 
aspects, but even here he can point to evideneo of 
the beginnings of a new monetary technique, which 
may assist in dealing with some of these social 
and economic problems in accordance with the 
ideal of social practice. Moreover, in the extension 
of Government intervention in the economic world 
he sees further possibilities of progress, if only the 
horizons of thought are widened and not limited 
to nationalist boundaries. He recognizes that 
it is almost inevitable for nations to attempt some 
degree of national self-sufficiency, clearly as he 
recognizes the dangers and disturbance to progress 
caused by the voluntary isolation of so large an 
economic unit as Germany. He reiterates the 
importance of foresight and planning in connexion 
with armaments and avoiding another depression, 


ahd the necessity for developing an adequate 
technique for this purpose in time. 

No reader of this report oan be in any doubt 
as to the seriousness of the consequences of certain 
tendencies in national policies in economic and 
social affairs at the present time, or to the impera¬ 
tive need for thorough scientific investigation of 
population and allied questions. Nor does Mr. 
Butler leave us in any reasonable doubt as to the 
efficiency of existing international co-operation in 
social and economic questions. Even the few 
examples he cites of recent experiments at control 
within national boundaries indicate how hopeful 
the future might be if public opinion could be 
stirred to demand the necessary investigation and 
co-operate planning. This latest report gives us a 
most encouraging prospect of the possibilities of 
social control at the very time when scientific 
workers have come to consider, on a scale more 
widely than ever, just what might be done to 
elaborate an adequate programme and technique. 


Offence and Defence in Gas Warfare 


Chemicals in War: 

a Treatise on Chemical Warfare. By Dr. Augustin 
M. Prentiss. With Chapters on the Protection of 
Civil Populations and International Situation, by 
Major George J. B. Pisher. Pp. xviii +739. (New 
York and London : McGraw-Hill Book Co., Inc., 
1937.) 4&f. 

T HE author’s intention in the publication of 
this comprehensive work is to present to the 
public an authentic account of a much mis¬ 
represented and misunderstood subject, to give the 
American point of view on chemical warfare and 
to traoe its development from its beginning in the 
World War to the present time. He is well qualified 
to undertake such a task, as he served in the War 
as assistant to General Fries, who was chief of the 
Chemical Warfare Service of the American 
Expeditionary Forces, and he has been on con¬ 
tinuous duty in the American Chemical Warfare 
Servioe ever since. 

Colonel Prentiss describes in full detail all the 
chemical agents that were used by each of the 
nations engaged, and also their method of manu¬ 
facture and their comparative success, and he 
discusses the probabilities of their future employ¬ 
ment as well as post-War developments. He refers 
to the sensational articles which appear from time 
to time about some new super-gas, a few hundred 


pounds of which, dropped from aeroplanes, could 
destroy New York. These, he says, are invariably 
the figments of the imagination of writers who 
have neither technical nor professional knowledge, 
and they are found to be, when analysed, without 
the slightest foundation of fact. But this does not 
mean that there may not be much more effective 
chemical agents in the future, though there is little 
to be gained in finding them while the full possi¬ 
bilities of those already known remain unexploited. 
For example, an average of only 33 casualties 
resulted in the War from the use in battle of 1 ton 
of mustard gas, whereas it has been proved experi¬ 
mentally that there is enough potential poison in 
this quantity to kill 45 million men 1 
The evolution of the tactics employed in dis¬ 
charging gas clouds and artillery and trench 
mortar gas projectiles is traced, and the opinion 
is expressed that gas troops were more highly 
developed and more extensively employed by the 
British (the Special Brigade) than by any other 
nation. He also confirms the opinion held in Great 
Britain that the use by the French of prussic acid 
gas in their shells (of which four millions were 
filled with the substance) and by the Germans of 
their Blue Cross shells (of which fourteen millions 
were filled) were two of the major errors in the 
gas war. Far too many chemical agents were used 
in the field, and there were long delays in their 
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production ; and gas was filled into shells designed 
for high explosive, which, with the fuses supplied, 
were quite unsuitable for the purpose. In fact, a 
heavy price was paid for lack of pre-war prepara¬ 
tion, and the wonder is now how the amazing 
results achieved were ever accomplished. 

The author has some interesting remarks to 
offer on the gassing of cities, and he considers that 
the effects of volatile gases, such as phosgene, can 
be largely avoided by taking refuge in buildings, 
closing the windows and doors and seeking the 
upper floors. Mustard gas sprayed from aeroplanes 
would be much more effective, and if it reached 
the target aimed at, it might result in serious 
non-fatal casualties to all unprotected persons 
exposed to the vapours for a period of half an 
hour. 

Major Fisher, also of the U.S. Chemical Warfare 
Service, who has written the chapter on the pro¬ 
tection of civilian populations, is of the same 
opinion. He thinks that the spraying of liquid 
chemicals from aircraft necessitates flying at 
altitudes of not more than 300 ft. and the deposit 
of spray directly on exposed personnel ; but that 
this task would be so difficult that the employment 
of such liquids in aerial attacks would be limited 
to the dropping of vesicant-filled containers. 
“All military experience with chemical warfare,” 
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he says, “shows that gas may be countered by 
organized protection. Careful planning and pre¬ 
paration to this end must, therefore, appeal to and 
elicit the co-operation of every public-spirited 
citizen. 1 ' It is interesting to note that the measures 
he advocates are precisely those recommended in 
the Air Raid Precautions handbooks published by 
the British Home Offioe, namely, the utilization 
of designated rooms within homes or residential 
or commercial buildings, and sealing them as gas 
refuges. 

There are very complete chapters on chemical 
defence, and in summarizing the effectiveness of 
chemical warfare in the field the author tabulates 
a great deal of information collected from all avail¬ 
able sources to show the increasing use that was 
made of gas in the War and its relative value to 
other weapons in casualty production : gas was 
four to fivo times more effective. Each casualty 
required 500 lb. of high explosive or 5,000 rounds 
of rifle and machine-gun ammunition, whereas a 
casualty resulted from the firing of every 22£ 
mustard gas shells. 

This volume contains more than seven hundred 
pages, and is well illustrated. It comprises a very 
complete and impartial study of chemical warfare 
in all its phases, and is therefore a valuable book 
of reference. C. H. Foulkes. 


Organic Chemistry of Nitrogen 


The Organic Chemistry of Nitrogen 

By Prof. N. V. Sidgwick. New edition, revised 
and rewritten by T. W. J. Taylor and Dr. Wilson 
Baker, Pp. xix-f590. (Oxford: Clarendon Press ; 
London : Oxford University Press, 1937.) 25s. net. 

I T is refreshing to find a book whioh not only is 
thoroughly interesting to read on account of 
the way in which the subject-matter is presented, 
but is also sufficiently comprehensive to serve, for 
ordinary purposes, as a reference book for the 
range of material treated. The second edition of 
N. V. Sidgwick’s “Organic Chemistry of Nitrogen”, 
which has been entirely rewritten by T. W. J. 
Taylor and Wilson Baker, preserves that balance 
between interest and comprehensiveness which 
made the original so valuable. These authors have, 
in fact, adhered closely to the plan of the first 
edition in dealing only with the simpler organic 
compounds of nitrogen, although necessarily the 
newer book is longer, as it presents much material 
only discovered since 1910, the date of the first 
edition. For the most part the actual chapter 
headings of the two books are the same : the new 


edition omits the chapter on derivatives of uric 
acid, only heterocyclic compounds which contain 
one nitrogen atom being treated ; it omits also 
the subsection on the simpler alkaloids ; it re¬ 
places the subsections on amino-acids and on 
aliphatic diazo-compounds and hydrazoic acid by 
separate chapters ; and it treats all the carbonic 
acid derivatives together in one instead of two 
chapters. 

Much of fundamental theoretical importance has 
happened in the twenty-seven years which have 
elapsed since the publication of the first edition. 
An old controversy in the chemistry of organic 
nitrogen centred around the question as to whether 
nitrogen could exert five valencies. The electronic 
theory of valency has since provided an answer 
to this question, leading to the formulation of 
nitro- and azoxy-oompounds, the nitrile and amine 
oxides, and compounds of the type NR# as de¬ 
rivatives of quadri-covalent nitrogen. 

In the introduction, Prof. Sidgwick stresses his 
belief that the conception of resonance is the most 
important development which structural ohemistry 
has had since its extension to three dimensions by 
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van’t Hoff. Us© has been made of this idea through¬ 
out the book to explain the remarkable stability 
of certain compounds (for example, aromatic com¬ 
pounds), the notable modifications often exerted 
by one group on the properties of another (for 
example, the amino- on the carbonyl group and 
vice versa in an amide), and generally the absence 
of isomers to be expected from the older structural 
formulae. 

As in the original book, questions of structure 
are treated very fully, and physical as well as 
chemical methods of determining configuration are 
discussed. Here the new edition contains much 
fresh matter, owing to the development of physical 
methods. Among these may be mentioned the use 
of (a) Raman spectra, for example, to prove the 
prosence of traces of HN : C in HC : N, and to 
elucidate the structure of the iaooyanides, the 
cyanogen halides and the thiocyanate ion ; (6) the 
electron diffraction method, to prove that diazo¬ 
methane has an open-chain structure ; (c) X-ray 


analysis, to show that the azide ion is linear; 
{d) dipole moments, to distinguish between syn- 
and an^-AT-ethers of oximes, to fix the structure 
of azobenzene as trana- and to confirm the structure 
of the wooyanides ; (e) heats of formation of links 
from atoms, to prove the structure of the cyanogen 
halides. 

The book should be of great value to students : 
for whereas, under the present system of short 
intensive courses, it would scarcely be possible for 
a science degree student to master the whole 
contents, yet the greater part of it may be said 
to be useful examination knowledge ; whilst to 
read the whole book cannot but be interesting and 
stimulating, since it shows how problems are 
attacked, and indicates, to some extent, further 
subjects requiring elucidation. To more senior 
people, no longer students in the technical sense, 
the new volume will be welcome as an old and 
valued friend, after long absence returned with 
added charm and strength. E. H. T. 


Coronation 

A History of the English Coronation 
By Prof. P. E. Schramm. Translated by Leopold 
G. Wickham Legg. Pp. xv+283. (Oxford: 
Clarendon Press; London : Oxford University 
Press, 1937.) 12s. fid. net. 

N OW that the coronation of His Majesty King 
George VI is a thing of the past, it is 
possible to take stock of the more immediate 
results which have emerged. Among these not 
the least impressive is the manner in which it has 
been emphasized on all sides, as never before, 
that this ceremonial has a living meaning for the 
peoples of the British Empire. It has been, in 
fact, from first to last, and not merely on one 
day and within the Abbey walls, a solemn act of 
mutual dedication between king and people. In 
this unprecedented appreciation of the solemnity 
of the occasion, science has played no small part 
by the application of its resources to meet the 
needs of the occasion, especially in methods of 
record and transmission of news, and more par¬ 
ticularly by the manner in which the general 
public has been enabled to participate in the 
varied ceremonial and pageantry through the 
development of wireless telephony and the cine¬ 
matograph. 

This expansion beyond the immediate scene of 
action in essence breaks no new ground. It follows 
tradition in incorporating the coronation rite in 
the life of the people. This has been brought out 


Ceremonial 

by the more serious attempts which have been 
made to trace the history of the observances 
marking the inauguration of a king in British 
history. Among those, Dr. Schramm’s account 
takes its stand in the first rank, if only for its 
appreciation of distinctive features in a peculiar 
product of English methods in practical affairs. 

In the matter of the English coronation, indeed, 
Dr. Schramm is something of an enthusiast. His 
book conveys the impression that not only is it 
pivotal in the English constitution, but also that 
its history is a mirror of the relations of king, 
church and people in domestic affairs, just as, at 
least in the early stages, it was made a determinant 
of the status of the English monarch in Continental 
contacts and policies. In form, Dr. Schramm holds 
it to be completely an expression of the English 
character, while in a sense it is its supreme political 
achievement. His study of the English royal 
inaugural rite falls into two sections, of which the 
first is a comparative history of the practices of 
northern Europe from the time of the earliest 
records, and the second contains three essays on 
the theory of the coronation, which deal respec¬ 
tively with the rite of anointing, the electoral 
element in the acclamation and recognition, and 
the contractual element in the coronation oath. 

Dr. Schramm writes with an authority which is 
firmly based on a close study of the English 
coronation ordines. His profound knowledge of 
the medieval mentality towards questions of a 
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theologico-legal nature, such as for example in¬ 
vestiture, adds weight to his judgment in matters 
of doubtful interpretation ; and when, as on 
occasion, he differs from generally accepted 
opinion, his verdict cannot be lightly set aside. 
His analysis of the development of the rite in 
relation to the growth of constitutional theory out 
of current events in the successive periods of 
English history is both stimulating and sug¬ 
gestive. 

The rite, as we know it from textual evidence, 
is traoed by the author to St. Dunstan in the 
tenth century, its derivation being West Frankish ; 
but the elements of the rite, it is admitted, were 
of a much more ancient origin. Dr. Schramm 
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makes the pregnant suggestion that early practice 
must be viewed in the light of the fact that, in the 
passing of possession, the Saxons made no dis¬ 
tinction between ‘public* and ‘private*; while the 
enthronement of the heir is compared with the 
pagan custom of seating the one who carries on 
the succession on the burial mound of his pre¬ 
decessor as a clue to the resolution of the apparent 
opposition between inheritance and election. 
While Dr. Schamm points out that there is a 
magical background to the ceremonial throughout, 
he has barely touched on this aspect. This is the 
more to be regretted, as he has thereby weakened 
his treatment of the origins of the rite in what is 
otherwise an excellent study. 


African Pleistocene Mammals 


Wisscnschaftliche Ergebnisse der Oldoway- 
Expedition 1913 

Herausgegeben von Prof. Dr. H. Reck. Neue 
Folge, Heft 4. Pp. 142+8 plates. (Berlin: 
Dietrich Reimer, 1937.) 34 gold marks. 

T HE fossil remains of mammals found in the 
Middle Pleistocene freshwater deposits at 
Oldoway in Tanganyika Territory are interesting 
because they include several survivors from the 
Pliocene period, mingled with a typical modern 
African fauna. Primitive elephants, such as 
Dinotfiertwn and Mastodon, and three-toed horses, 
which became extinct in Europe before the 
Pleistocene period, lived in east Africa until 
towards the end of this period, and were associated 
with numerous mammals which are only varieties 
of those still existing on the same continent. We 
therefore welcome another instalment of Dr. H. 
Reck*s valuable volume on the collection of these 
fossil mammals which he made in 1913, and look 
forward to the early publication of a similar report 
on the second collection made in 1931 by Dr. 
Leakey’s expedition, in which Dr. Reck also took 
part. 

The new instalment of the German report begins 
with an exhaustive description of the remains of 
antelopes by Dr. Ernst Schwarz, For this work 
Dr. Schwarz found it necessary to study and com¬ 
pare the skeletons of the existing African antelopes 
more closely than they had been studied and com¬ 
pared before ; and his observations suggest some 
changes in the generally accepted classification, 
which he discusses and tabulates. Among the 
fossils he recognizes only fourteen species, which 
are very few compared with the number of species 
now living round Oldoway. He also notes that some 


of the fossils belong to species which at present 
exist only farther north in Africa. With rare 
exceptions the fossil forms must be regarded as 
merely varieties of the existing species, but they 
are sometimes of smaller size with less developed 
horns. A variety of the brindled gnu is so common 
that it seems to have lived on the spot in large 
herds, and a considerable proportion of the 
remains belong to young individuals. 

In the next two chapters Dr. W. O. Dietrich 
describes some fragmentary remains of pigs and 
giraffes, among which two teeth and a metacarpal 
bone of Sivatherium are the most interesting. The 
teeth were at first referred ( by Sohlosser to HeUado- 
therium , but the later discoveries by the Leakey 
expedition suggest that the new determination is 
more likely to be correct. 

In another chapter Dr. A. T. Hopwood describes 
the remains of horses, among which the distal 
half of the associated three metatarsals belongs to 
a three-toed form like Hipparion. The teeth, 
which probably represent the same species, seem 
to be referable to Stylohipparion ; this occurs 
fossil in the Orange Free State. With these frag¬ 
ments have also been found teeth and bones of 
ordinary one-toed horses, among which the well- 
preserved lower jaw of an apparently new species 
of zebra is noteworthy. 

In a concluding chapter Dr. Reck himself 
describes the frontlet with hom-oores of a remark¬ 
able antelope, which seems to belong to a new 
extinct genus. He is to be congratulated on having 
thus completed the task of making known the 
Oldoway fossil mammals which he and his 
colleagues began more than twenty years ago. 
There now remains only the geological report, 
which will complete the work. A, 6 . W. 
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Annual Reports on the Progress of Chemistry for 1936 
Vol. 33. Pp. 512. (London : Chemical Society, 1937.) 
10#. 6d. 

The annual reports on the progress of chomistry, 
published by the Chemical Society, have for long 
tended to become collections of monographs on 
selected phases of the process whereby the science is 
advancing along the parallel paths of experiment and 
theory. In this way both professional chemists and 
other readers interested in the progress of the natural 
sciences can best l>e presented with an outline sketch 
of what is in reality a rapidly expanding and fre¬ 
quently changing picture. 

The subject-matter is broadly divided into radio¬ 
activity and sub-atomic phenomena, general and 
physical chemistry, inorganic chemistry, crystallo¬ 
graphy, organic chemistry, biochemistry and 
analytical chomistry. The method of treatment may 
be exemplified by quotuig the titles of the sections 
of organic chemistry, as follows ; stereochemistry ; 
carbohydrates ; natural resins ; aromatic compounds ; 
dehydrogenation in the determination of structure ; 
synthesis of polycyclic hydroaromatic compounds ; 
natural products of tho sterol group ; heterocyolic 
compounds ; alkaloids ; vitamin B x and thiochrome. 
Under “Chemical Kinetics'’, the quantal theory of 
chemical change, the object of which is to predict 
the absolute magnitude of the velocity of chemical 
reactions of all kinetic orders in homogeneous and 
heterogeneous systems, is discussed. The chapter on 
atornio weights refers to the importance of establish¬ 
ing an invariable standard for chemical work, a 
requirement which has arisen from the discovery that 
oxygen in air is heavier than oxygen combined in 
water. A summaiy of recent work on fluorine and its 
compounds and on the rare earths is given; it is 
interesting to be reminded that the rare earths as a 
whole are not particularly rare, being as plentiful in 
Nature as lead, zinc or cobalt. 

Reference is made to a new modification of insulin 
therapy involving the use of protamine insulinate, 
and considerable space is devoted to the phenomena 
of photosynthesis in plants, whilst the new magneto- 
optic method of chemical analysis is briefly oritioized. 
Since in every case the authors are investigators of 
aeknowledgod authority, the volumes of this series 
are of permanent value as well as of immediate 
interest. A. A. E. 

An Outline of Malayan Agriculture 
Compiled by D. H. Grist. (Malayan Planting Manual, 
No. 2 .) Pp. xiii4-388 4-86 plates, (Kuala Lumpur : 
Department of Agriculture, 1936.) 3 dollars. 

This handbook, which has been prepared by the 
Agricultural Department in Malaya, is an enlarged 
and completely revised edition of one published some 
years ago. It supplies information on all aspects of 
Malayan agriculture. 

Hie first chapters are devofcod to a general dis¬ 
cussion on agricultural conditions (including land 
tenure) and agricultural practice throughout the 
Peninsula. Part 3 of the volume deals in detail with 
the major crops, which are rubber, coco-nuts, rice, 


oil-palms and pineapples. Parts 4 and 5 are devoted 
to the numerous secondary and minor crops of that 
region, including the large groups represented by 
fruits, vegetables and spices. Although some of the 
crops or plants dealt with, such as the durian 
mangos teen and rambutan are typically Malayan or 
East Indian, most of the others are cultivated gener¬ 
ally throughout the tropics. The book should there¬ 
fore be of interest or value to agriculturalists in other 
parts of the tropics besides Malaya. In the section 
on livestock, cattle, pigs, poultry and freshwater fish 
are dealt with, and in the appendix there are lists 
of import and export duties, Malayan weights and 
measures and a full bibliography. A large number 
of photographs are used to illustrate the text. 

The authentic nature of the information and tho 
amount of detail oontainod in this handbook, com¬ 
bined with tho care and thoroughness with which it 
has obviously been prepared, should place it in the 
front rank of works on tropical agriculture. 

Higher School Revision Mathematics 

By L. Crosland. Pp. viii-f 104+xviii. (London: 

MaomiHan and Co., Ltd., 1937.) 3#. 0d. 

The usefulness of the author's “Revision Mathematics" 
for the First School Certificate Examination has led 
to a request from teachers for a similar book dealing 
with the pure mathematics required by the non¬ 
specialist for the Second or Higher Certificate 
Examination. The present volume has therefore 
been compiled to supply this demand. 

The book provides a large number of exercises 
arranged in four main groups : algebra, trigonometry, 
geometry and calculus. Each section is introduced 
by some fully worked-out questions which are well 
chosen to illustrate the main points essential for 
adequate revision. The graphical illustrations or© 
especially clear, and should lead pupils to see that, 
what they sometimes consider to be rather a dull 
part of the subject, is really very interesting and 
stimulating. The section on integration, too, deserves 
special mention for its clarity and completeness. It 
should certainly help to pilot the pupil through the 
great sea of the calculus. 

The concluding section consists of a very useful set 
of typical examination papers illustrating the stan¬ 
dard required by the various examining authorities. 

The book is excellently adapted to its purpose, and 
may be confidently recommended. We notice a few 
errors which will no doubt be corrected in a future issue. 

Quantity Surveying for Builders: 
a Text-Book for Surveyors, Civil Engineers, Builders 
and Contractors. By Wilfrid L. Evershed. (Directly- 
Useful Technical Series.) Fourth edition, revised. 
Pp. xix -f 282 -f 12 plates, (London : Chapman and 
Hall, Ltd., 1936.) 10#. 6 d. net. 

The fact that tliis work has necessitated four editions 
in fourteen years shows that it is fulfilling a definite 
need. Designed to illustrate methods commonly used 
in the best London practice, and dearly illustrated 
and set out, it can be recommended with confidence 
not only to students of quantity surveying, but also 
to the practitioner. 
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The Synthesis of Large Molecules* 

By Prof. H. Mark, University of Vienna 


N ORMAL molecules with which the organic 
chemist has been concerned for many years, 
and which have led to an enormous number of 
interesting and important chemical combinations 
with valuable projierties, have molecular weights 
between 50 and 2,(MX). Only a very few of them are 
smaller and few are larger, but even then they do 
not exceed these limits by a considerable amount. 

For some time, it has been known that certain 
types of chemical reactions lead to products which 
do not crystallize and to which therefore was 
attributed the name of ‘resins' or ‘resin-like’ sub¬ 
stances. To identify and reproduce them was very 
difficult; hence for a long time it was considered 
that they could not be taken as objects for scien¬ 
tific investigation. But these substances offered 
mechanical, thermal and electrical qualities which 
made them very important from the technical 
point of view, and interest in their structure and 
synthesis began to develop. 

On the other hand, the study of such natural 
products as cellulose, proteins, rubber, starch, 
silk, chitin, etc., led to the conclusion that their 
structural principles were the same as those of 
the synthetic resins ; and the interest in this group 
of bodies was intense in view of their biochemical 
and technical qualities. Therefore a number of 
scientific workers began to investigate large 
molecules with enthusiasm ; and our knowledge 
of them has rapidly increased. 

It was found that two types of large molecules 
exist, one with chain-like molecules, another with 
large molecules which have the structure of a two- 
or three-dimensional network. In both cases, the 
number of atoms which are held together by 
normal chemical main valencies is very large— 
between 10* and 10*—and hence their molecular 
weight lies between 10 4 and 10* (0 = 16). Several 
other qualities of these large molecules have been 
studied and cleared up; for example, their shape, 
reactivity, mechanical and optical behaviour, etc. 

After our knowledge on the outstanding qualities 
of these bodies had reached a certain point, 
interest was aroused in that type of chemical 
reaction by which such macro-molecules are built 
up, and it is proposed to give a very short survey 
of the present state of evidenoe of this kind of 
chemical reactions, the so-called polymerization and 
polycondensation reactions. 

* wnlns tJOcouree delivered *t the Royal institution on 

April S3. 


The Polymerization Reaction 

Small organic molecules with one or more 
double bonds have the peculiarity of polymerizing 
under certain conditions of temperature, pressure, 
etc. This polymerization leads mostly to macro- 
molecular substances, which are therefore also 
often called high polymers or high polymeric 
substances. Let us consider the most simple 
chemical molecule with a double bond, namely, 
ethylene and its derivatives. 

In this case the total polymerization reaction 
(of an ethylene derivative) is given by the relation 

n.CH,«CRX (OH,. CKX) n . (1) 

In this equation, X signifies the substituent 
(H,CH»,Cl,C,H ft ,OH, etc.), n is a number of the 
order of magnitude between 10* and 10*. The 
left side of the equation (1) represents a great 
number of independent small molecules, each of 
which is completely known regarding its structure 
and contains a double C-C linkage. The right 
side gives a large molecule, the structure of which 
is not quite clear in all its details, which contains 
all the atoms contributed by the n molecules linked 
together by main valence bonds. 

Frequently the macro-molecules built up from 
ethylene monomers are chains, and in such cases 
one may write equation (1) in more detail thus : 

n.CH.-CHX-* 

CH,-€HZ-(CHg-CHA') n _, -CH - CHX (2) 

In this oase, a certain assumption is made as to 
the internal structure of the chain-like macro¬ 
molecule, an assumption which is justified in 
some cases by considerable experimental evidence. 
Many chain polymerization processes were carried 
out with substances of this kind and formulated 
by relations of type (2), and it may be pointed out 
that Staudinger in Germany and Carothers in the 
United States especially have worked systematic¬ 
ally in preparing macro-molecules by the aid of 
such processes. 

Besides the material which is built up hereby, 
and which at first absorbed the whole attention 
of investigators, the mechanism of the process by 
which such long chains are formed is also of great 
interest and hence should be studied systematically. 
We have therefore in Vienna in the last five years 
carried out some aeries of experiments to elucidate 



NATURE 


9 


July 3, 1937 

the different steps of typical polymerization 
reactions. 

From the beginning, it is clear that the numerous 
independent particles on the left side of equation (1) 
cannot be linked together in one single collision 
process, which would have a vanishing probability, 
but that there must be a kind of growth, which 
builds up the long chain. This growth process is 
the aim of our studies ; it seems to be not only of 
scientific interest in connexion with the physical- 
chemical problem of reactivity, but also of technical 
and biochemical importance. The technical 
significance may be confirmed by the fact that a 
great number of synthetic high polymers arc of 
considerable interest, such as artificial rubber, 
insulators, varnishes, etc., while the biochemical 
importance is indicated by the observation that our 
own bodies and the skeletal substances of all 
plants and animals are built up of high polymeric 
substances and that therefore the growth pro¬ 
cesses of organized Nature may be connected with 
the reactions studied. In any event, a profound 
knowledge of the simplest polymerization reactions 
will be indispensable for the understanding of 
natural growth. We thought, therefore, that it 
might be worth while to devote some work to a 
thorough investigation of the kinetics of poly¬ 
merization. 

The general situation was not unfavourable : 
the kinetics of normal chemical reactions even of a 
rather complicated type was cleared up recently 
to a considerable extent by such scientific workers 
as Abel, Bodenstcin, Bonhoeffer, Hinshelwood, 
Polanyi, Bideal, Semenoff, H. 8. Taylor and others. 
The experimental procedure is not too complicated 
and the methods of following gradually the rate of 
the process are more or less worked out. Besides 
our own studies (carried out in the Chemical 
Institute of the University in Vienna by Breiten- 
bach, Dostal, Jorde, Mareeek, Pilch, Raff, Rudor- 
fer and Suess) in the last four or five years, 
authors such as Bawn, Chalmers, Flory, Melville, 
Norrish, Rideal, Schulz, Taylor, Vernon and others 
have contributed valuable results, and one can 
summarize the present state of our knowledge in 
the following way. 

(1) The whole polymerization process is very 
complicated, even when only chains are built up, 
and depends to a high degree on such experimental 
conditions as temperature, pressure, solvent, 
presence of catalytically active bodies, etc. But 
in the simpler cases—and only these have been 
studied carefully up to date-—one can always 
distinguish three typical steps in a reaction of this 
kind. 

(a) The building of germs or nuclei. No poly¬ 
merization can take place if there is not an initia¬ 
tion process, by which unsaturated and highly 


reactive ‘germs’ are formed. This process can be 
monomolecular, bimolecular or of another order, 
and furnishes the centres of growth. It consists in 
the fact that in a certain molecule a very high 
amount of activation energy or unsaturation is 
concentrated either by impact with another 
particle of high energy, or by absorption of a 
photon or by the formation of an intermediate 
combination. In any event, this germ-building 
reaction is rather slow and very dependent on the 
temperature or on the presence of a catalyst 
(including light). 

This first step has been called the ‘starting* 
process, and we can formulate a thermal bi¬ 
molecular starting reaction, for example, 

CH,-CHX {- CHj ^CHX —► 

-OH, -CHX -CH, — CHX -, (a) 

where the nucleus on the right side has two free 
chemical main valencies and therefore represents 
a very high free energy. Consistent observations 
by different workers led to the conclusion that the 
activation energy of the starting reaction in the 
case of polymerization of ethylene derivatives lies 
between 20,000 and 30,000 cal. per mol. The 
reaction is therefore slow and the germs are pro¬ 
duced with a limited velocity. 

(b) The reaction of growth . If an unsaturated 
gorm is formed in the solution, there are two 
possibilities for its further fate. It may collide 
with another molecule (monomeric substance or 
solvent) and be desactivated by the impact. In 
this case, the nucleus just produced is annihilated 
again and no polymerization is started. But the 
germ may also react with the colliding particle and, 
if it is a monomeric molecule, may add it according 
to the relation : 

-CH.-CHX-CH, -CHX- + OH, - CHX~* 
-CH....CHJC- (b) 

This is a ‘ growth step' and processes of this type 
lead to the result required, namely, to long chains, 
supposing that they follow one another very 
quickly. Really high polymeric bodies can only 
be formed when a slow germ production is followed 
by a quick growth reaction. 

In fact the rate of reaction (6) is very much 
higher than that of {a). Measurement shows that 
(6) goes at least 10*-fold quicker than (a) ; every 
nucleus is built, begins at once to grow, and 
rapidly gives a chain of considerable length. This 
high velocity is easily understood: the free 
valencies at the end of the germ and of all inter¬ 
mediate members of the growing chain represent 
a high energy, and therefore the activation energy 
of the addition reaction (6) is rather low, lying 
between 4,000 and 8,000 cal. per mol., and explains 
the rapid growth, which is nearly independent of 
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temperature. Very interesting results concerned 
with the steric factor of growth would lead us 
much too far and cannot be considered here. 

If the growing chains meet no obstacle during 
their period of adding monomoleoxilar material, 
they will grow so long as molecules of the poly¬ 
merizing substance are available, and the result of 
the whole process will depend only on the 
velocity of germ formation t k v and of growth rate , & B . 
The competition of these two influences was dis¬ 
cussed quantitatively by Dostal and Mark, and 
formulae have been derived and compared with 
the experimental results. It seems that only in 
very special cases one can reduce the whole com¬ 
plicated polymerization process to these two steps 
alone ; mostly it is necessary to take into account 
a third elementary effect, which interferes with 
these two steps, namely, the breaking-off of the 
growth. 

(c) Breaking-off processes and sudden finishing 
of growth . Our general knowledge of addition 
reactions between molecules shows that with in¬ 
creasing size of the reacting particles the prob¬ 
ability for a successful collision, that is, the 
addition of a new member in the chain, decreases 
very rapidly with increased size of the molecules, 
even if the activation energy remains quite con¬ 
stant. Investigations of Evans, Eyring, Hellmann, 
Polanyi, Syrkin and Wassermann show that the 
reactivity falls off very quickly even with medium 
molecular weight (200-400). It is therefore to be 
expected that the rate of growth would be very 
much dependent on tho actual chain length, an 
influence which was introduced into the formulae by 
Dostal and Mark, with the consequence that the 
growth-rate of an individual chain falls off slowly. 
Comparison with expeiiment showed that under cer¬ 
tain conditions the polymerization of styrene seems 
to be remarkably influenced by this peculiar effect. 

On the other hand, one must be aware of the 
fact that a third type of reaction finishes the growth 
of the chains by annihilating the active groups at 
their ends. Thus wo have to introduce a third 
reaction constant, k t) which summarizes all 
possibilities for the saturation of the reactive spots. 
They are rather numerous, and it is therefore 
difficult to get a clear idea of the chain-breaking 
process. 

( 1 ) When the chains are flexible, it may happen 
that the two free valencies on their ends react 
with one another producing a ring molecule of 
many members. Such molecules are known from 
the work of Miiller, Ruzicka and others, and even 
the kinetics of their formation was cleared up to a 
certain degree by Freundlich and Salomon. We 
do not yet know exactly how much this factor 
influences a given polymerization reaction, beoause 
we have no effective means of finding out how 
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many ring molecules are present in the product of 
a particular polymerization reaction. In this 
connexion, new experimental evidence is wanted ; 
such a breaking-off reaction would be mono- 
molecular. 

(2) A growing system can loose its active ends, 
if a hydrogen atom wanders along the chain and 
if a double bond is formed at one end : 

~CH,-CHX- . . . -CH 8 -CHX-► 

CH # —CHX~ . . . -CH-CHX (c) 

The probability of such isomerization will be 
inversely proportional to the actual length of the 
chain, and a breaking-off reaction of this type will 
be of the first order, short chains being in greater 
danger of undergoing this isomerization than 
longer ones. Actually, in the case of short chains 
(n—2 or 3), the final products of this reaction 
could be isolated in one or two cases, but it is not 
yet clear what role this type of chain-cutting plays 
in the whole process. 

(3) The annihilation of a single active group 
at one end of the growing thread-like molecule can 
also be accomplished during a collision according 
to the equation 

- CH a . . . CHH* - CHX - + 

- CH, . . . OH-CHX + ifH* (d) 

Here the hydrogen atom H* jumps under the 
influence of the collision with M from the penulti¬ 
mate carbon atom to the colliding particle M , and 
a double bond is formed. Several types of this 
reaction have been discussed by Dostal, Florv, 
Mark and Schulz. The probability of such a 
process is proportional to the concentration of the 
unsaturated ends and to the concentration of M. 
The latter partner may be any molecule able to 
take up a hydrogen atom present in the 
reacting system, for example, a normal monomeric 
particle, another growing chain, a solvent molecule 
or any impurity of the solution. Even the wall of 
the vessel could produce the change expressed by 
the relation (d), Therefore it is not easy in a given 
case to say precisely what will happen. 

An important and interesting question is : What 
happens to the energy which is set free by the 
process (d) ? As a new C-C bond is formed, we may 
estimate the energy excess of ( d ) to be about 
70,000 cal. per mol. It may remain in the chain 
and increase its internal vibrations and rotations ; 
perhaps with the effect that after a certain average 
life-time the second end of the ohain is also 
stabilized by a similar action. But the energy may 
also be transferred to M and create a highly active 
particle. If if is a monomeric molecule, it can be 
transmutated into a new germ, so that one chain 
is ended by (d) but another is started. There ore 
signs that something like that happens under 
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certain experimental conditions, If if is a solvent 
molecule, the energy may be dissipated by con¬ 
secutive collisions, but it may also be attached to 
one monomeric particle in the course of reproduc¬ 
tion of a germ with the aid of the solvent. In 
recent papers of Dostal, Flory, Mark, Schulz and 
others, these various possibilities are discussed and 
brought into relation with the experimental facts. 

The result is that at present no polymerization 
process can yet be resolved quite clearly into all its 
elementary steps, but there is no doubt that the 
three above-mentioned processes, namely, chain 
start, chain growth, and chain ending always take 
the outstanding role during a polymerization 
reaction. Increasing experimental material will 
enable us to separate more and more neatly the 
different possible steps and to work out something 
like a fine structure of polymerization reactions. 

POLYCONDENSATION REACTIONS 

This is the second type of reaction by which 
high polymers can be produced. Here also we will 
confine ourselves to reactions which lead to pure 
chain polymers. In a condensation reaction a new 
molecule is built by removal of a part of the 
reactant particles ; this part is usually water. If 
a dibasic acid, for example, succinic acid, reacts 
with glycol one gets : 

HO.H*C — CH,.OH + HOOC.OH,.CH e .COOH —►* 
HOHjC.CHjO.OC.CHji.CHt.COOH (e) 


This esterification leads to a mqlecule which can 
again react with an alcohol or with an acid, pro¬ 
ducing further reactive molecules and growing 
thus slowly to a long chain with alternate alcohol 
and acid members. 

Reactions like this have been investigated 
recently by Dostal, Flory, Mareoek, Raff and 
others. They are much easier to deal with because 
the intermediate products are not unsaturated 
but of the same type as the monomeric substance. 
It is therefore not a chain reaction, which we have 
before us, but a siepmse esterification for which 
kinetic formulae can be derived without serious 
difficulties. The problem of the mutual interaction 
of three different elementary processes as it has 
to be solved in the case of polymerization is here 
reduced to the mathematical study of a step 
reaction with many steps. The production of 
‘germs' is here of the same order of magnitude as 
the velocity of growth, and therefore the chains 
which are formed are much shorter than in the 
case of polymerization. Therefore a fairly good 
agreement was obtained by comparing the results 
of experiments with the above-mentioned formulae, 
and the problem of polycondensation reactions 
does not offer serious difficulties to a quantitative 
understanding. 

This is a reason why the efforts of workers are 
being more and more concentrated on the study 
of polymerization processes, which still offer a 
great number of unsolved and interesting problems. 


The Solar Eclipse of June 19, 1936 


A N old practice was revived on May 27, when 
a joint meeting of the Royal Society and the 
Royal Astronomical Society was held to receive 
reports on the expeditions organized by the Joint 
Permanent Eclipse Committee of the two societies 
for the total solar eclipse of June 19, 1936. It 
was sad to observe that on this occasion the 
tradition by which the president of the Royal 
Astronomical Society sat facing the audience along¬ 
side the president of the Royal Society was allowed 
to lapse. 

Prof. F. J. M. Stratton opened the discussion 
with an account of the expedition to Karaishari in 
Hokkaido, staffed from the Solar Physios Observa¬ 
tory, Cambridge, with the addition of Dr. T. Royds, 
of the Kodaikanal Observatory, sent by the 
Government of India. He mentioned that the 
site was chosen after consultation with the 
Meteorological Office and consideration of the data 
supplied by the National Research Council of 


Japan. Unfortunately, the prevailing wind Which 
should have given the desired weather for the 
eclipse chose the wrong week to prevail, and the 
day of the eclipse was cloudy. The second half 
of the partial phase was happily clear, and Dr. 
Royds was enabled to carry through most of his 
programme successfully; second contact was 
observed through gathering clouds which spoilt 
by scattering light the programme of observing 
intensities of chromospheric spectral lines at 
different heights above the sun’s Umb, though flash 
spectra were obtained ; within five seconds of the 
commencement of totality the sun was completely 
covered by cloud too thick even for the infra-red 
cameras to penetrate; the sun did not emerge 
into a clear sky until 10 minutes after the end 
of totality. 

It was unfortunate that the half of the eclipsed 
sun which was in clear sky for second contact 
and for the first few seconds of totality was on the 
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opposite limb to that of second contact, and valu¬ 
able observations wgre lost by a margin of seconds 
only in the race of moon and clouds to cover the 
sun. Prof. Stratton devoted his remarks to the 
part of the programme which was lost due to the 
clouds—the polarization of the coronal light to 
be observed by Dr. C. W. Allen with a double 
camera and a Nicol prism in front of one lens, 
and the direction of polarization of skylight in 
the neighbourhood of the eclipsed sun, to be 
observed photographically by himself and visually 
by Dr. F. W. Aston with a set of Nicol prisms 
and Savart plates. Prof. Stratton paid a tribute 
to the generous help and assistance received from 
the Japanese authorities and soientifio colleagues, 
and mentioned that, of the three neighbouring 
Japanese expeditions, all of whom had a dear sky 
for the eclipse, one was led by Prof. Matsukuma, 
of Sendai University, who had stood down from 
his original plan to go to Kamishari to make room 
for the English party. 

Dr. Royds next gave an account of his measures 
of the displacement of the Fraunhofer lines at 
the centre and limb of the sun’s disk with and 
without an eclipse. His values were as follows: 


Mean displacement to red 


Intensity 

Without eclipse 

During eclipse 

of lines 

Centre 

Limb 

Centre 

Limb 


A. 

A. 

A. 

A. 

11*0 

0*0X00 

0*0122 

0 0078 

0*0126 

6*2 

0*0084 

0*0148 

0*0088 

0 0161 

»•() 

0*0060 

0*0122 

0*0068 

0*0110 


It was clear from Dr. Royds’ eclipse observations 
that the values obtained from the limb without 
eclipae had not been seriously affected by light 
scattered from the bright centre of the disk, which 
would especially affect the weak lines. Observa¬ 
tions had been made at distances from the centre 
of the sun’s disk of 0, 0*28, 0*57, 0 *76, 0*90, 0*95, 
0*97 times the sun’s radius: the observation at 
0-992 and the hoped-for observation of chromo¬ 
spheric lines were lost owing to clouds. The ex¬ 
planation in terms of convection currents for lines 
of different intensities originating at different levels 
in the sun, which had been offered for the dis¬ 
crepancies at the centre of the sun, could not hold 
for the limb, and the divergencies from the pre¬ 
dicted Einstein displacements had yet to be 
explained. 

Dr. R. O. Redman discussed the advantages from 
spectrophotometry of the chromosphere of a 
jumping slit spectrograph (taking a series of ex¬ 
posures with a fixed plate) over a continuously 
moving slitless spectrograph: there was less 
trouble from scattered light, higher resolution, 
greater purity of spectrum, and no trouble such 
as arises from the varying width of the steadily 
narrowing crescent photographed with the slitless 
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instrument. He described the moving back 
camera specially designed by Mr. C. R. Davidson 
and himself for the eclipse, the instrumental set¬ 
up, and the programme of exposures at intervals 
of one second carried out at the eclipse through 
second contact. As defined by the final disappear¬ 
ance of the Fraunhofer spectrum, totality com¬ 
menced 1 second late on the computed time. 

Dr. A. D. Thackeray gave an account of the flash 
spectra secured by Dr. Redman with the moving 
plate camera and by himself with the Hills quartz 
8]>ectrograph fed by light from an aluminized 
mirror. While in both cases the original plan of 
observing the changes of intensity of spectral lines 
with solar heights had to be abandoned because 
of light scattering by the clouds, yet much of 
value could be learned from the plates. In par¬ 
ticular, Dr. Redman’s spectra included one of the 
finest for the study of the transition from absorp¬ 
tion to emission spectra that had ever been secured. 
He directed attention to the following points of 
special interest: (a) the presence of a bright lino 
at 3969*40 A. between Ht arid [H] never previously 
recorded in flash spectra and evidence of the 
excellent definition secured by Dr. Redman; 
(6) the presence in absorption of the subordinate 
series 3*1* — n*S of Na at a stage where the 
D lines had practically vanished in transition from 
absorption to emission; (c) the displacement 

towards the violet of emission lines compared with 
the absorption lines in a spectrum taken at a 
distance 0 9994 r from the centre of the sun’s 
disk ; (d) the gradient of the Baliner series in 
emission from Hp to H26, with a value of lower 
weight for the total emission of Ha : the gradient 
showed manifest departure from the values given 
by the Sohrodinger-Pauli formula, as had been 
found by Davidson and Stratton in the 1926 
eclipse. 

Prof. J. A. Carroll described the equipment of the 
expedition from Aberdeen to Omsk : the objective 
interferometer prepared for a monochromatio 
image of the whole corona crossed by interference 
rings which should show by their displacements 
internal movements in the corona; a high- 
dispersion echelon spectroscope with 35 plates 
immersed in fluid aud giving an effective thickness 
to each plate of 1 mm. in air ; and a spectrograph 
for the extreme infra-red spectra of the corona 
and chromosphere. He then dealt in detail with 
the method of reducing the daily range of tem¬ 
perature of 12° C. to the range that could be 
allowed without loss of definition for the instru¬ 
ments, 0-1° for lenses and prisms, 0 01° for the 
interferometer and 0*001° for the echelon. Large 
thermal inertia in the optical parts and small and 
slow changes in the surround of each instrument 
were required. The hut was doubled-walled and 
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lagged inside; it was also equipped with heating 
and refrigerating plant controlled by thermostats 
and by fans for stirring the atmosphere. The 
instruments in their turn were surrounded by a 
further lagged cover with again a thermostatically 
controlled heating circuit inside. This first 
serious attempt at delicate temperature control 
under eclipse camp conditions had worked very 
successfully. 

Mr. E. G. Williams spoke of the results obtained 
with the infra-red spectrograph. A composite 
plate had been used of special rapid panchromatic 
for 5800-6700 A., Agfa 800 for the 8000 region 
and Agfa 950 for the region beyond 9000 A. It 
had been intended to use Agfa 1050 for the region 
beyond 10,000 A., but though the plates were 
specially flown over from Berlin to Moscow they 
were no longer sensitive when the day of eclipse 
arrived and could not be used. They were, there¬ 
fore, unable to secure the lines at 10,746*80 A., 
10,797*95 A, recently reported by Iyot. They did 
get a line at 7591-3 A. in the coronal spectrum 
for which Curtis and Babcock in 1928 gave the 


wave-length 7896 A. and Iyot more recently from 
the Pic du Midi gave 7891*9 A. No trace was 
found of the line about 9609 A. to be expected 
if the corona! spectrum came from a doubly 
excited helium atom. In the chromospheric 
spectrum lines of the Paschen series were obtained, 
for the first time at an eclipse, from P4 to P17, 
and other lines were identified as due to He, O, 
Mg and Ca + . 

In the subsequent discussion Mr, J. Evershed, 
referring to Dr. Boyds’ excellent spectra, pointed 
out that to reduce his shifts from an arc in air 
to an arc in vacuo meant an increase of 0*003 A- 
and meant that the displacement at the limb Was 
twice the predicted Einstein value. Prof, A* 
Fowler, in sympathising with the Cambridge party 
on their failure, said that it was a magnificent 
failure. He was very much impressed by the 
mechanism of Dr. Redman’s camera and with 
the very interesting and beautiful results he 
had obtained. He would also like to 
congratulate Mr. Williams on his infra-red 
spectra. 


Obituary Notices 


Prof. A. G. Perkin, F.R.S. 

ROB\ A. G. PERKIN died at his Leeds residence 
on May 30. Bom at Sudbury, Middlesex, in 
December 1861, he was the second son of the late 
Sir William Perkin, brother of the late W. H. Perkin, 
jun., Waynflete professor of chemistry in the Uni¬ 
versity of Oxford, and half-brother of the late Dr. 
F. M. Perkin, who was well known as a consulting 
chemist. 

A. G. Perkin grew up in an atmosphere of chemistry 
and zeal for scientific investigation. His education 
was varied : he followed in his father’s footsteps by 
attending the City of London School, and from 1877 
until 1879 studied under Frankland and Guthrie at 
the Royal College of Chemistry, South Kensington, 
where he carried out the investigation leading to his 
first paper, “The Action of Nitric Acid on Di-p- 
tolylguanidine”, communicated to the Chemical 
Society in 1880* He next spent a year at Anderson’s 
College, Glasgow, under E. J. Mills, and finally a 
year in the Dyeing Department, Yorkshire College, 
Leeds, where he worked with J. J. Hummel on new 
compounds derived from the colouring matters of 
brazilwood and logwood. Perkin always paid generous 
tribute to the abilities and personality of Prof. 
Hummel, to whom he owed his first, and lasting, 
enthusiasm for the study of the natural colouring 
matters. 

In 1882 Perkin left the Yorkshire College to take 
up an appointment as chemist at the alizarin factory 
of Hardman and Holden, Ltd., Manchester, ami was 


promoted to the position of manager in 1888. During 
this commercial period he continued scientific in¬ 
vestigations and published papers on the action of 
nitric acid on anthraoene, and in collaboration with 
W. H. Perkin, jun., on derivatives of anthraqumone, 
and on the colouring matter of the Indian dyestuff, 
kamala. 

Perkin resigned his position with Hardman and 
Holden, Ltd., in 1892 to join the staff of the Dyeing 
Department, Yorkshire College, as lecturer and 
research chemist. Then followed a period of more 
than twenty years of intensive research, mainly 
concerned with the isolation of the colouring principles 
of natural products and the investigation of their 
constitutions. The profound knowledge of natural 
colouring matters that he gained by his brilliant 
researches established his international reputation in 
this field. Ho examined numerous natural colouring 
matters by degradative methods, and in certain 
instances dednoed their constitutions, many of which, 
for example, those of catechin, luteolin, gossypetin, 
quercetagetin, etc., have since been confirmed syn¬ 
thetically by other workers. 

In later years, Perkin devoted more of his time to 
the chemistry of anthraquinone derivatives. A study 
of the migration of the acyl group in partially aoylated 
phenolic compounds led to the synthesis of, inter alia, 
some hydroxyonthraquinone methyl ethers, originally 
isolated from the Indian natural dyestuff, chay root, 
but not hitherto obtained synthetically. The con¬ 
stitutions of numerous hydroxyanthranols were 
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established by conversion into corresponding benz- 
anthrones and examination of the methylation 
products of the latter* The formation of hydroxy - 
anthracenes, -dianthrones, -dianthraquinones, -di- 
antliraquinonyls and -helianthrones also was investi¬ 
gated and the constitutions of these compounds 
established* 

Perkin’s original paper**, including those published 
in the Proceedings of the Chemical Society ; all of which 
did not appear afterwards more comprehensively in 
the Transactions, exceeded 270. He was also author 
of numerous articles on natural colouring matters in 
*‘Thorpe’s Dictionary of Applied Chemistry”, and, 
in collaboration with Dr. A. E. Everest, he published 
the classical monograph “The Natural Organic 
Colouring Matters” in 1918, 

Perkin was elected a fellow of the Institute of 
Chemistry in 1887, a fellow of the Royal Society of 
Edinburgh in 1893, a fellow of the Royal Society in 
1903, and was awarded the Davy Medal of the Royal 
Society in 1924. He was also a vice-president of the 
Society of Dyers and Colourists, and a member of 
the Bioohemioal Society, the Chemical Society, the 
Pharmaceutical Society, Society of Chemical Industry, 
the Textile Institute, and the Livery of the Worshipful 
Company of Leathersellers. 

In 1916, Perkin succeeded A. G. Green as professor 
of colour chemistry and dyeing in the University of 
Leeds. During the Great War he carried out investiga¬ 
tions for the Ministry of Munitions, and also directed 
the work on intermediates and synthetic dyes carried 
out by the colony of research chemists of British 
Dyes Ltd. in his Dejmrtment. 

During his professorship, Perkin did much to widen 
the fundamental education of his undergraduates and 
to enhance the reputation of his Department as a 
scientific training ground for recruits foT the dyestuffs, 
dyeing and allied industries. The very large number 
of students who entered for courses in colour chemistry 
and dyeing in the immediate post-War years were 
attracted at least as much by the opportunity of 
working under him as by the popular appeal of these 
subjects at that time. His students were very success¬ 
ful in securing appointment* on completion of their 
courses and most of them now occupy important 
positions in industry. 

Perkin exerted a profound, but unobtrusive, 
influence on his colleagues and students. He was a 
very gentle man with a most charming and lovable 
personality. He did most of his work with his own 
hands, and it was a privilege to observe him at work 
in his laboratory. He was not only a great chemist 
in his generation, but also he was so imbued with a 
passionate zeal for unravelling the secrets of Nature 
that all who came in contact with him were inspired 
by his pioneering spirit. 

On his retirement in 1926, Perkin was accorded 
the title of emeritus professor, and in 1927 the 
University of Leeds conferred upon him the degree 
of D.Sc., honoris causa. In fact, he never retired, 
for he continued to prosecute his researches with¬ 
out any interruption in the professor’s laboratory 
in the Colow Chemistry and Dyeing Department of 
the University of Leeds until his health began to 


fail in February this year. At that time he was 
endeavouring to determine the constitution of a green 
vat dye which he had obtained some years previously 
by heating the hydroxylated anthranol, derived from 
alizarin, with tetrachlorothiophen and an alkylating 
agent. 

Perkin was well known in the Isle of Man, for many 
years spending all vacations at his house at Port 
Erin, and he was a governor of King William’s 
College. He was very fond of animals and took the 
greatest interest in his dogs, his pony and his tortoise. 
He also inherited a great love of music, and was an 
accomplished performer on the flute and bassoon ; 
he was a leading member of amateur orchestras in 
Yorkshire. He married Annie, daughter of the Jate 
J. E. Bedford, of Leeds, who survives him. There 
were no children. 

E. J. Cross 

F. M. Rowe. 

Prof. S. H* Langdon, F.B.A. 

The study of Assyriology must nowadays be held 
to embrace, in principle, the whole of the archaeology, 
history, culture and languages of ancient western 
Asia. In this immense field the labourers are still 
few, and no country can at present boast more than 
a handful of them. The loss of any one is therefore 
serious, since replacement, much less reinforcement, 
is problematical. That Joss is the more sensible 
when so active a worker as Prof. S. H. Langdon, 
professor of Assyriology in the University of Oxford, 
is withdrawn by death, on May 19, at the early age 
of sixty-one years. 

Since the boundaries of the study have been so 
vastly extended by recent discovery, it has become 
inevitable in Assyriology, as in other sciences, that a 
man should specialize. Langdon’s chosen branch was 
8umerian, the primitive language of Babylonia, 
virtually extinct by the end of the third millennium 
b.c., but of paramount importance as belonging to 
a people who have been revealed, time and again, 
as the originators of most of the vital elements in the 
whole pre-Hellenic culture of western Asia. At the 
time when Langdon was beginning his career, 
knowledge of this language had scarcely passed the 
stage of entire dependence upon the translations 
furnished in bilingual texts by late Assyrian scribes, 
while the scepticism of Halevy still preoccupied the 
minds of many. Some of Langdon’s early work, how¬ 
ever, was devoted to the Sumerian religious texts 
without Semitic translation which have survived in 
large numbers, and because of their great difficulty 
of interpretation still remain to-day among the 
obscurest parts of the literature written in cuneiform. 

This observation is, of course, in itself a criticism of 
Langdon’s achievement, for throughout his working life 
it was upon these texts that his abundant energy was 
mainly concentrated ; editions of the originals and 
translations make up a large part of his bibliography, 
whereas few of his contemporaries cared to venture 
upon so hazardous a ground. But it must be owned 
that, in the editions, his copies were not always of 
the most reliable, and that he failed to detect this 
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and other faults in his translations (though never 
unready to admit mistakes) chiefly because of a 
certain lack in comprehension of the practical sense of 
a phrase or of a text, and this allowed him too often 
to put forward merely verbal translations. It must 
be remembered, however, that some of the literature 
to whioh he devoted himself is jejune in content, and 
must necessarily look rather absurd in the baldness 
of translation. How carefully he had prepared him¬ 
self for this work is shown by his “Sumerian Grammar’* 
(1911), whioh, if it cannot be said to have marked a 
docisivo advance, lias the credit of being the first 
full-length treatment of the subject. 

To the study of the Akkadian (Semitic) language, 
which is better known, Langdon’s contributions were 
less copious. But he has to his credit at least one 
book which is still a standard work of reference, 
“Die neubabylonischen K^nigsinschriften” (1912) and, 
despite certain oddities, his “Babylonian Epic of 
Creation” (1923) contains much which subsequent 
translators have been glad to use. Besides one or 
two philological books of less importance lie wrote 
in 1981 a general work on “Semitic Mythology” 
which, somewhat belying its name, drew very largely 
upon the Sumerian religious literature which he knew 
so well. But many will think that one of Langdon’s 
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most remarkable achievements was that he, essentially 
a man of the study who had hitherto shown little 
interest in archaeology, seised the opportunity after 
the Great War to excavate in Iraq, and with groat 
enthusiasm proposed, organised, and even raised part 
of the money for, an expedition which made important 
discoveries at Kish. He himself spent two seasons 
on the site, much to the detriment of his health, 
and afterwards began two series of volumes devoted 
to the archaeological and epigraphical results of the 
work. In his latest years he often spoke of a Sumerian 
dictionary whioh he had long been preparing, and he 
had announced a future edition of the Assyrian texts 
tipon which his recont Schweich lectures were based* 

We regret to announce the following deaths : 

Prof. A. Erman, formerly director of the Egyptian 
Section of the Berlin Museum, and professor of 
Egyptology in the University, on June 26, aged 
eighty-three years. 

Dr. H. H. Jeffectt, secretary of the Institution of 
Civil Engineers, on June 29. 

Prof. T. Mather, F.R.8., emeritus professor of 
electrical engineering in the City and Guilds (En¬ 
gineering) College, Imperial College of Scienoe and 
Technology, on Juno 23, aged eighty-one years. 


News and Views 


Queen Mary and the Bodleian Extension 

Queen Mary was given a warm and affectionate 
welcome when, on June 25, in royal weather, sho 
visited Oxford to loy the foundation-stone of the 
great Bodleian extension to bo erected in Broad 
Street opposite the Clarendon Building. A special 
Convocation of members of the University was held 
in the Sheldonian Theatre to which the public were 
admitted without ticket, and which was so filled in 
every part that although no one was turned away, 
twenty more could not have been accommodated in 
comfort. There an address of thanks was presented 
to Queen Mary by the Chancellor, Lord Halifax, and 
the Vice-Chancellor, the Master of Baliiol. They 
spoke of how proud Oxford is of its ancient, Bodleian 
library, and how urgent it is for tho work now being 
done in all branches of teaching and research that 
it should be properly maintained and extended. The 
Queen then crossed Broad Street to a stand raised 
above the enormous hole in the ground which is at 
present the site. There was assembled another large 
party representative of Oxford life, academic and 
civic, and of those entrusted with tho erection of the 
building, Sir Giles Gilbert Scott, the architect, was 
present, The Queen then laid the foundation-stone 
on which the following words have been inscribed : 

AEDIFIC1I NOVI BODUSIANI 
HVNO FRIMVM LAFIOBM 
FOSVIT MARIA REGINA 
REGIS GEORGH VI MAOTty 
DIE m MENS. IVN* A.D. MCM3EXXVM 


Prof. F. Wood Jones, F.R.S. 

Prof. Frederic Wood Jones, at present professor 
of anatomy in the University of Melbourne, has 
accepted an invitation to fill the chair of anatomy in 
the University of Manchester, in succession to Prof. 
J. 8. B. Stopford, who has asked to be relieved of 
tlie duties of the chair, in view of the increasing 
responsibilities of his administrative work as vice- 
chancellor of the University. Prof. Wood Jones 
graduated in science in the University, of London in 
1903, and in medicine and surgery in 1904. In 1910 
he was awarded the degree of D.Sc. in ssoology of 
the University of London. He was elected to the 
Royal Society in 1925 and to the fellowship of the 
Royal College of Surgeons in 1980. Prof. Wood 
Jones has held professorial chairs in the London 
School of Medicine for Women (anatomy) and in the 
Universities of Adelaide (anatomy), and Hawaii 
(physical anthropology) in addition to the chair of 
anatomy at Melbourne, to which he was appointed 
in 1930. In 1932-33 he acted as temporary director 
of the Peiping Union Medical College, His experience 
in other fields includes the duties of a medical officer 
in the Far East, anthropologist to the Egyptian 
Government, and membership of the Archaeological 
Survey of Nubia. On four occasions he has delivered 
the Arris and Gale Lectures of the Royal College of 
Surgeons. Among his numerous published works are 
“Qoral and Atolls**, “Arboreal Man**, “The Mammals 
of South Australia’* and “Man’s Place among the 
Mammals’*. 
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Sir Morel! Mackenzie (1837-1892) 

Sir Morell Mackenzie, the eminent throat 
specialist of the Victorian era, was bom at Leyton- 
stone, Essex, on July 7, 1837. He came of a medical 
family, his father being a distinguished general 
practitioner, and his younger brother Stephen a 
prominent physician on the staff of the London 
Hospital. After qualifying in 1858, he went to Paris, 
where he attended the clinics of Trousseau, Nelaton, 
Kicord and others, and then to Vienna, where he 
studied under Oppolzer, Skoda, Rokitansky and 
Hobra, and finally to Budapest, where he made the 
acquaintance of Czermak, who was experimenting 
with the laryngoscope invented by Manuel Garcia. 
On his return to London, after holding the posts of 
resident medical officer and registrar at the London 
Hospital, he set up in practice in George Street, 
Hanover Square. In 1863 he gained the Jackson 
prize of the Royal College of Surgeons by an essay 
on the pathology and treatment of diseases of the 
larynx and in 1866 was appointed assistant physician 
to the London Hospital, becoming full physician in 
1873. His chief publication was his work on “Disoases 
of the Throat and Nose”, of which the first volume 
appeared in 1880 and the second in 1884, and at 
once became the standard book on the subject. He 
was also the author of “The Use of the Laryngoscope 
in Diseases of the Throat” (1865), “Diphtheria ; Its 
Nature and Treatment” (1879) and “Hay Fever and 
Paroxysmal Sneezing”, of which the fourth edition 
was published in 1887. 

Mackenzie’s eminence as a specialist won him 
many distinctions. He was elected an honorary 
member of the modioal societies of Vienna, Buda¬ 
pest and Prague and one of the two foreign 
honorary fellows of the American Laryngologioal 
Association. In 1887 he was knighted, and in 
1888 he received the Grand Cross and Star of the 
Royal Order of Hohenzollam for his attendance on 
the Emperor Frederick, the story of whose illness he 
relates in the book entitled “The Last Illness of 
Frederick the Noble”, for which he incurred the 
censure of the Royal Colleges. Though a strong 
advocate for specialism in medicine, as he showed by 
two articles published in the Fortnightly Review in 
1885, Mackenzie always maintained that a very 
complete medical training should be the basis of 
education for the specialist. Apart from his literary 
work, Mackenzie deserves to be remembered for his 
addition of a large number of instruments to the 
armamentarium of throat surgery and his skill as an 
operator in the removal of laryngeal growths. Like 
many other celebrated men, Mackenzie was the 
subject of asthma, from which he suffered for thirty 
years, and his death at the comparatively early age 
of fifty-five years took place on February 3, 1892. 

Acculturation and Native Policy 

In commenting on the recent debate in the House 
of Lords on policy in native administration in the 
Empire (see Nature, June 26, p. 1083) it was urged 
that the contribution of anthropological science 
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should not be overlooked when the possible effect of 
administrative notion, and its bearing on future policy 
were under consideration. A concrete example of the 
results which may be expected to emerge from such 
scientific investigation of the effects of cultural impact 
on a relatively simple people is afforded in a study by 
Prof. I. Schapera of the BaKxatla, a Bantu-speaking 
people, who migrated from the western Transvaal to 
evade the Boers about 1840 and settled in what 
afterwards became the Bechuanaland Protectorate. 
Here their earlier contact with Western civilization 
was continued, at first through missionaries, and 
afterwards through traders and administrative of¬ 
ficials. Prof, Schapera in this study (“Contributions 
of Western Civilization to Modem Kxatla Culture”, 
Trane . -Roy. Soc . S. Africa , 24, 3) analyses both the 
acceptances and the rejections by the BaKxatla of 
elements of Western culture and their consequences, 
with the somewhat remarkable result that he finds 
that, while some traditional elements of their own 
culture are retained and new elements from Western 
culture are incorporated with little change, an 
entirely novel cultural pattern is also growing up 
out of the contact. His paper must be consulted for 
details, but one instance may be mentioned. As a 
result of the introduction of Christianity, ancestor 
worship has virtually died out, but magic is retained. 
At the same time, the Christianity which is their 
official religion has come to be something very 
different from the doctrine as it was first introduced 
among them. Although it is not possible to generalize 
from one African tribe to another without testing 
the premises of the argument, it is clear that investi¬ 
gation on these lines has been shown to be essential 
before the risk is run of making any fundamental 
changes of principle or detail in policy. 

School of Colonial Administration at Oxford 
Anthropologists will be afforded an opportunity 
of bringing these and kindred matters to the notice 
of administrative officers of the Colonial Services at 
the Oxford University Summer School of Colonial 
Administration, which will meet at St. Hugh’s College, 
Oxford on July 3-17. The arrangements have been 
made in connexion with the Social Studies Research 
Committee of the University. The School is intended 
primarily for the benefit of members of the Colonial 
Administrative Services, more especially, though not 
exclusively, those serving in Africa. The problems 
of native administration in tropical Africa will be 
discussed in a series of lectures, in which they will 
be brought into relation on broad lines with world 
problems of economies and politios; while the 
experience of other countries in tropical administra¬ 
tion in relation to such matters as local government, 
education, elementary and adult, the co-operative 
movement and the tike will be demonstrated. Leading 
foreign experts will lecture on a number of other 
topics, and more especially on methods of native 
administration in territories under other than British 
rule. The School will be opened by the Right Hon. 
W. G. A. Ormsby-Gore on July 4 , and on the same 
day an inaugural address will be delivered by Lord 
Lugard* Among those who have promised to take 
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part in the proceedings and discussions are Sir Alfred 
Zimmern, Sir Arthur Salter, Lord Lothian, the Warden 
of All Souls, anti Sir Donald Cameron. A number 
of anthropologists have been invited to join in the 
discussions and talks, dealing with problems affecting 
administration in different regions and from different 
aspects. About one hundred and seventy officers on 
leave have intimated their intention of attending 
the School. Although not ‘official’, the School has 
had the cordial support and assistance of the Colonial 
Office. 

An Astronomical Jubilee 

La Sooi -fart Astbonomiqtte de France, the 
creation of Camille Flammarion, who did so much 
to popularize astronomy in France, has recently 
celebrated its jubilee. The chief event in the festivities 
which were held to commemorate the occasion was 
a great reception on Juno 16 in the Great Theatre 
of the Sorbonne, at which nearly three thousand 
people wore present; the President of the French 
Republic attended and the Minister of Education, 
M. Jean Zay, presided. M. Jules Baillaud, the present 
president of the Society, gave an account of the 
history of the Society and of the work done for it 
successively by Camille Flammarion and his widow. 
After a short address by the Minister of Education, 
Prof. C. Fabry gave a charming account of the 
progress or revolution in the astronomical outlook 
in the past fifty years, and some beautiful slides which 
had been taken by Mr. Ritchey and by M. do Kerolyr 
at Fourcalquier were shown by M. Baldet. A film 
was shown of Camille Flarnmarion’s activities in 
connexion with the Society, and a recorded speech 
of his was repeated to the audience. A concert 
followed in which artists from the Opera assisted, 
while at an earlier stage artists from the Comcklio- 
Fran$aise and elsewhere recited poems and read ex¬ 
tracts from Camille Flarnmarion’s works. A memor¬ 
able evening, such as could scarcely have been held 
anywhere outside Paris, concluded with some ballets 
danced by pupils of the late LoTe Fuller. 

Thu celebrations were attended by astronomers 
from Belgium, Czechoslovakia, Denmark, Great 
Britain, Italy and the United States to add their 
greetings and congratulations to the Society, its 
president and its secretary, Madame Camille Flam- 
marion. Opportunity was taken of the presence 
of many astronomers in Paris for a discussion 
on various aspects of the problem of interstellar 
matter in space, which is to be the subject of a con* 
ferenoe in Paris on July 11-17 at the Institut Henri* 
Poincar4. Messrs. M. G, Darmois, J. Baillaud, 
Lacroute, F. Perrin, Chalonge, Barbier and Mineur 
gave an account of the present state of our know¬ 
ledge on interstellar calcium, absorption in space, 
the structure of the galaxy, the nature and distribu¬ 
tion of absorbing clouds and their effect on stellar 
spectra and colour indices. 

Covent Garden Laboratory 

Foui the last eleven years, contact has been main¬ 
tained between the work of the Department of 
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Scientific and Industrial Research on the transport 
and storage of food and an important branch of 
industry through the Department’s Covent Garden 
Laboratory in Endell Street, London. This Labora* 
tory has provided an excellent place for keeping 
under survey the condition of produce passing 
through our markets generally and for diagnosing or 
tracing to their source the different types of wastage 
and deterioration in fruit and vegetables. Samples 
of fruits showing wastage or abnormal features are 
collected from the market or are brought to the 
Laboratory by salesmen. Often the trouble can be 
diagnosed at once, but sometimes it is desirable to 
get the diagnosis confirmed by the Low Temperature 
Research Station at Cambridge or the Ditton Labora¬ 
tory. The Co vent Garden Laboratory also receives 
for examination samples of consignments of fruits 
new or comparatively new to Great Britain, such ae 
mangoes, mangoBteons and papaws. The interest 
taken in this work has now made it necessary to 
leave Endell Street for larger premises, which were 
opened by Sir Frank Smith on June 28. These are 
situated on the top floor of Nos. 9-13 Kean Street. 

The new accommodation includes two chemical 
laboratories, a large ‘ice box’ for cooling fruit to 
— 30° F. and three cold stores. One, maintained at 
34° F., will be used for delaying ripening and for 
observations on apples ; another at 45° F. for work 
on citrus fruits, and the third at 65° F. will be used 
as a conditioning room for initiating ripening. The 
two colder stores will also be used for studying the 
advantages of temporary cold storage for whole¬ 
salers or retailers, that is, storage of, say, mushrooms 
and melons for short periods. In the chemical 
laboratories estimations of the sugar and acid content 
of the fruit will be carried out. The sugar content of 
apples, of course, varies between individual speci¬ 
mens, and to get a representative sample the apples 
are frozen solid and then ground up into a fine 
powder. Another important measurement to be 
made is the rate of respiration of the fruit. This not 
only gives an indication of the age of the apple, but 
also is important in connexion with research which 
is being carried out on the mechanism by which 
sugar breaks down to carbon dioxide. The alcohol 
content of apples increases as they grow older, and 
this is also a subject of measurement, as it is hoped 
that this factor will prove an important diagnostic 
indication. Produce from the Empire overseas is 
inspected before being shipped in order that nothing 
may be exported which is not up to standard. 
Facilities will be available at the new Laboratory 
for officers of the Dominions and Colonies engaged 
in following up this work. 

Medicine Stamp Duties 

Duties in respect of medicines were first imposed 
so far back as 1783. The tax then was twofold, as 
it is to-day. It was imposed on all persons who sold 
medicines, not being doctors, apothecaries, etc., and 
seoondly a duty waa laid on the medicines* them¬ 
selves when sold by such persons. A Select Committee 
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was appointed in November 1036 to consider the 
duties of excise chargeable under the Acte of 1802, 
1804 and 1812, and any amendments thereto, and 
to report thereon and to make recommendations, and 
its report has now been issued (London: H.M. 
Stationery Office, 1937 ; price 3d. net). Complete 
abolition of theee duties has been advocated, but the 
Committee recommends that the duties ought to 
continue and should apply to a wider field, and 
bring in a much larger rovenue. At the same time, 
it recommends that the duty should be at the rate 
of twopence instead of threepence in the shilling, and 
should be graduated less steeply. The recommenda¬ 
tions are of a far-reaching character, and bring in 
everything that looks like a drug or smells like one. 
As drafted, it would even seem that medicines pre¬ 
scribed or dispensed by medical practitioners are 
included, though it can scarcely be believed that this 
was intended. The Committee also sees no reason 
why the “‘modem chemist’* should have “a very 
valuable preference” in the sale of preparations which 
claim the “known, admitted, and approved remedy” 
exemption which has hitherto enabled them to sell 
unstamped certain types of preparations liable to 
duty if sold by ordinary shopkeepers. Despite defects, 
the recommendations are on the whole in the interests 
of the public, and with certain amendments should 
prove acceptable. 

Acquisitions at the British Museum (Natural History) 
H.M. thk King has presented to the Museum an 
exceptionally fine specimen of a black leopard from 
India. The skin is very dark and the spots are 
scarcely visible in certain lights. In March 1936, 
Mr. H. St. J, B. Philby set out on a journey through 
the districts of Asir and Najram in Arabia, returning 
to Jidda in the early part of this year. During this 
trip, Mr. Philby made large natural history collections 
which he has presented to the Museum. Apart from 
the birds which number 747 specimens belonging to 
some 100 species, the collections include mammals, 
reptiles, fishes, mollusca, a large number of insects, 
230 botanical specimens, some minerals, and about 
400 rocks. Among the birds, three are new to science, 
namely, a race of the common magpie, a small Scops 
owl, and an emerald cuckoo. His collection includes a 
number of eggs previously unknown. The Department 
of Entomology has received from Mrs. Tillyard a 
collection of 600 mayflies and 700 dragonflies which 
formed part of the late Dr. R. J. Tillyard’» collection. 
Among the dragonflies arc included the type speci¬ 
mens of 105 species, and among the mayflies of 8 
species. This gift is perhaps the most valuable 
addition to the Museum collections in these groups 
that has boon received for many years. Accessions 
to the Department of Geology include a collection 
of about 20,000 fossil invertebrates (including 60 
type and figured specimens) from the Ordovician 
and Silurian strata of the Girvan d is t rio t of Ayrshire. 
The collection was made by the late Mrs, Robert 
Gray of Edinburgh and her daughters, Mr, F. N, 
Ashcroft has presented a further series of 747 speci¬ 
mens from his collection of Swiss minerals. 


Repton School Science Society 

At the triennial conversazione of the Repton School 
Science Society on June 25 and 26, some forty 
demonstrations were shown. In the biology section, 
a way of recording the heart beat of a frog and the 
effect of stimulation by nerves, by electricity and by 
drugs, was shown and also a collection of local zoo¬ 
logical and botanical specimens. Recent develop¬ 
ments in chemical industry were illustrated by the 
moulding of bakelite cups in a home-made electrically- 
heated press producing a pressure of 1| tons per 
scj. in., by the manufacture of rubber gloves from 
the latex by a simple dipping process using an 
experimental plant, and by electro-plating and 
bronzing on a semi-technical scale, A lecture was 
given in the physics section on electrical illumination, 
dealing with the development of lighting from the 
carbon filament lamp to the modem vapour discharge 
lamps. There were also demonstrations of a way of 
eliminating dazzle from motor-car headlights using 
the now polaroid screens and of a home-made model 
railway fitted with a system of automatic signalling 
and train control. 

Scientific and Industrial Research in Australia 

Tub: tenth annual report of the Council for Scientific 
and Industrial Research, Commonwealth of Australia, 
oovere the year ended Juno 30, 1936, and in addition 
to reports on the five main divisions of the Council’s 
work, refers to co-operation in research with New 
Zealand and to the meetings of the Standing Com¬ 
mittee of Agriculture appointed as an advisory body 
to the Australian Council of Agriculture established 
in 1934 (Canberra : Government Printer, 1936. 4*.). 
Numerous reports to this Committee were furnished 
by the Council of Scientific and Industrial Research, 
dealing with suoh subjects as codling moth pest, 
survey of potato virus diseases, tobacco investiga¬ 
tions, seed testing, weed pest investigations, soil drift, 
grasshopper investigations, etc. The Council also 
acts as a liaison with the Commonwealth Government 
on behalf of the Standards Association of Australia, 
and in this capacity provided reports on standardiza¬ 
tion of wearing parte of agricultural machinery, 
primary products, dusting sulphur, wire-netting and 
other galvanized products. During the year, the 
activities of the Council were extended to cover 
investigations into the problems of Australia’s 
secondary industries, and a special committee has 
been set up to define the field and make recom¬ 
mendations regarding problems for investigation and 
the staff and organization required. A new Forest 
Products Laboratory approached completion during 
the year. This Division completed a full investigation 
of the veneer and plywood industry in Queensland 
with special reference to gluing practice, whioh has 
already led to a marked improvement in the quality 
of the products. 

Thk Division of Plant Industry has been responsible 
for work on the control of downy mildew of tobacco 
by benzene vapour in covered seed beds; this has 
made possible the prevention of a most destructive 
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disease which previously resisted all attempts at 
control. Considerable progress in the investigation 
on the control of the poach moth is reported by the 
Division of Economic Entomology and very favour¬ 
able results have been obtained with nicotine - 
bentonite-sulphur sprays. The same Division has 
been responsible for work on termite control, while 
the work carried out on the control of weeds has been 
considerably extended by reorganizing the botanical 
and entomological phases in one section under joint 
control of the chiefs of the two Divisions. The 
Division of Animal Health Nutrition has been 
responsible for investigations on pi euro-pneumonia 
in cattle and on the treatment of internal parasites 
of sheep, while its fundamental investigations on the 
nutrition of sheep have already led to an increase of 
nearly 150 per cent in the yield of wool as well as to 
a remarkable variation in its character. Valuable 
contributions to viticulture and regarding the role of 
organic matter in plant nutrition have been made by 
the Soils Division, while the Food Preservation 
Section has obtained promising results in investiga¬ 
tions on the storage of peaches and plums from the 
point of view of export to Great Britain which should 
decrease the wastage in export. The Radio Research 
Board has continued its investigations ; appreciable 
advance in the control and eradication of prickly 
pear by biological methods is again reported, and a 
programme of fisheries research has also recently 
been initiated. 

National and International Standardization 

Realization of the advantages of standardization 
of industrial materials and requirements has lod in 
most of the industrially develope<l countries to the 
establishment of organizations to promote such 
standardization, and already a high degree of 
standardization has been reached in many countries. 
A most informative account of the work of the 
various national authoritative bodies engaged in this 
work is given in “A Survey of the Present Organiza¬ 
tion of Standardization—Nat ional and International”, 
published by the Work! Power Conference. In Great 
Britain, the British Standards Institution is the 
national standardizing organization and is responsible 
for the determination of British standard specifica¬ 
tions, Though the Institution has a strict rule that 
it does not initiate standardization but waits to be 
approached by a recognized outside authority such 
as a trade association, technical institution, or Govern¬ 
ment department, it has already issued more than 
560 British Standard Specifications, exclusive of 
some 160 specifications for aircraft materials and 
components issued in co-operation with the Air 
Ministry. 

International standardizing organizations, such 
as the International Federation of the National 
Standardizing Associations (ISA) or the International 
Electrotechnical Commission (IRC) have also Insen 
established. ISA, for example, federates the national 
standardizing organizations of nineteen countries and 
was founded in New York in 1926 with the object of 


promoting co-operation, co-ordination and inter¬ 
change of information. But international co-opera¬ 
tion, in contrast to the development of standardiza¬ 
tion along national lines, has made alow progress. It 
was indeed the need for further development in this 
direction that lod the International Executive 
Council of the World Power Conference to initiate 
this inquiry, and the report has been published with 
the hope that it may serve as a stimulus to a greater 
degree of co-operation in national standardization 
arid to a closer co-ordination of the activities of 
international organizations engaged in standardiza¬ 
tion, to the end that duplication and overlapping 
may be avoided and international standardization 
may bo more speedily effected. 

Scientific Basis of Birth Control 

In* Science and Society of June September 1937- 
t here appears an article on “The Scientific Basis of 
Birth Control” by Dr. C. V. Drysdaie, president of 
the Malthusian League. The author remarks that 
the true, present-day application of the Malthusian 
doctrine may best bo understood by roforonc© to the 
affairs of an ordinary married couple. “The average 
young man marries when his income is sufficient to 
support- a wife and perhaps one child, and, if that 
income were fixed, every additional child would mean 
a lowering of the family standard of existence.” But, 
in many occupations, salaries rise with age and 
service, and if additional children come when there 
has been a sufficient rise in income, no lowering of 
the standard need take place. “This is the population 
problem as it confronts almost every middle-class 
couple.” If children arrive at a greater rate than 
can be allowed for by increases of salary, then such 
a family is “over-populated”. It amounts to this, 
that, in general, in civilized countries, birth-control 
1ms assisted in the preservation of the amenities and 
standards of living. Another aspect of birth-control 
is, of course, its application to what is called nogative 
eugenics, that is, the avoidance of parenthood by 
persons afflicted with transmissible disease or defect. 
Dr. Drysdaie looks forward to a future in which a 
planned social economy shall ensure general early 
marriage with reasonable family limitation. But it 
will be necessary to arrange that the limitation does 
not go too far, and the question is : How ? 

Fauna of the U.S.S.R. 

Some years before the Great War, the Russian 
Academy of Sciences launched an ambitious scheme 
of publishing detailed monographs on all groups of 
animals occurring within the Russian Empire and in 
neighbouring countries, under the title “Faune de la 
Russie et de pays limitrophes”. The programme of 
the publication was so extensive that the first few 
volumes which appeared were sufficient to show the 
virtual impossibility of continuing the work on the 
same scale. The idea, however, was not abandoned, 
and the Academy of Sciences of the U.S.S.R. has 
now commenced the publication of a new “Fauna 
de rURSS”, which aims at giving a full, but 
concisely written, monographic treatment mainly 
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of the systematic* ami distribution of all animals 
already found, or expected to occur, in the Soviet 
territories. Six volumes and two smaller parts, mostly 
dealing with insects, have already appeared, and they 
make a very good impression, particularly as regards 
the generally high scientific standard, although 
the paper, printing and illustrations might be im¬ 
proved. Unfortunately, not all the volumes are by 
outstanding experts in the systematic* of the groups 
treated, and some have apparently been prepared by 
authors who may be excellent specialists, blit not in 
the groups they had to monograph. All foreign 
zoologists will be pleased to see that each volume 
has a very full summary in a Western language, in 
which all determination keys, new descriptions and 
more important notes are given. Since the “Fauna” 
covers the whole of extra-tropical Asia and eastern 
Europe, its value for systematists working on the 
pnlfiearctic region w ill be inestimable, and volumes 
on their respective groups will be eagerly awaited by 
all zoologists. 

The Botanical Society of Edinburgh 

The Transactions and Proceedings of the Botanical 
Society of Edinburgh, 32, Part 1, 1936, is a particularly 
interesting number, including as it does the record 
of the centenary meeting of this Society. The main 
contribution is in effect a local flora a list of the 
flowering plants and ferns from Fife and Kinross by 
William Young, The address delivered by Prof. F. O. 
Bower at the centenary mooting is included. No 
more appropriate speaker could have been found for 
that interesting occasion, and his appreciation of 
botanical progress during the period of activity of 
the Society could only have been delivered by a 
veteran whose reminiscences still feed his botanical 
enthusiasm. Prof. Bower points out how plant 
physiology' lias gained since 1836 by the precision 
that can now bo assigned to the medium in which 
vital functions are proceeding, through the advances 
in cytology and anatomy. With arresting phrase and 
breadth of vision, in a few pages the main movements 
of botanical thought during the century are brought 
before the reader. The last half century, it is pointed 
out, because it is an age of specialization, has 
increased the need for the services of such general 
societies as the Botanical Society of Edinburgh. 
Prof. Bower indicates how the ‘herd sense’ among 
his fellow botanists is probably responsible for the 
temporary ascendancy of one field of investigation, 
thus leading to “multiplying instances of what has 
been already demonstrated”. He then shows himself 
fully aware where the ‘herd’ is gathering now when 
he ends on eloquent plea for a modem morphology, 
based upon developmental studies of the meristem, 
with the speculation that hormones may then prove 
the key to unlock those phenomena of symmetry 
that are expressed in appendages. The Botanical 
Society of Edinburgh began principally as a means 
to the formation of a herbarium for its members, 
and has taken a prominent part in the creation of 
Brie magnificent herbarium that is now housed at the 
Royal Botanic Gardena. 


Giorgfs System of Units 

Dr. A, E. Kenneliy recently presented a report, 
from the historical point of view, to the Society for 
the Promotion of Engineering Education, in regard 
to the adoption of the m.k*s. (metre-kilogram-second) 
system of units (“The M.K.S. System of Giorgi as 
adopted by the International Electrotechnical Com¬ 
mission (I.E.C.) in June 1935”). Dr. Kennedy has 
done his work well, giving a fair statement of the 
present position. Unfortunately, physicists and 
engineers arc not yet agreed as to the best system 
of units to adopt. Many of them are in favour of 
following Heaviside and completely rationalizing the 
system of units. Others are more conservative, and 
think that the change, although saving much arith¬ 
metic, would scarcely be worth the labour involved 
in learning all the relations connecting the new and 
the old units. The two leading organizations are in 
agreement that a fourth unit is theoretically necessary 
to link internationally adopted electrical units with 
the dynamical units of the m.k.s. system. They 
agree that this fourth unit may preferably be ‘space 
permeability* taken at the definite numerical value 
of 1()~ 7 (unrationalized). This report of Dr. Kennedy’s 
can do nothing but good. 

Prohibition and Cirrhosis of the Liver 

At an address given at the recent annual meeting 
of the Royal Institute of Public Health at Margate, 
Dr. C. C. Weeks stated that, in the United States, 
when prohibition really was prohibiting, there was 
a marked decrease in the death-rate from cirrhosis 
of the liver and a rise as ‘boot-legging* became more 
extensive. The liquor sold under ‘boot-legging’ 
conditions was much more alcoholic than usual, ethyl 
alcohol being so high as 70 per cent in much of the 
whisky sold. There was consequently a good deal of 
acute alcoholism attributed to all sorts of causes, 
whereas the one effective cause was that the whisky 
was 50 per cent stronger than usual. Since the repeal 
of prohibition, there has been a slight but steady 
increase in deaths due to alcoholism. Official figures 
for 1935 showed that, out of 24 States, 20 had an 
increase in the death-rate from cirrhosis, while Only 
11 showed an increase in the death-rate for alcoholism 
as compared with 1932. The steady drinking of a 
more normal alcoholic beverage was leading inevitably 
to more cirrhosis of the liver but to less acute 
alcoholism. 

Society of Chemical Industry: Food Group 

At a recent meeting of the Food Group of the 
Society of Chemical Industry, it was decided, in view 
of the growing interest in food science and the diver¬ 
sity of the subject, to form panels within the 
Group. These panels will be responsible for directing 
the activities of the Group in connexion with their 
respective divisions of the science. The first two 
panels, of which there will be several, are now in 
process of formation, namely, a nutritional pane] and 
a microbiological panel. 
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Studentships and Fellowships for Medical Research 

The Medical Research Council invites applications 
for a second series of studentships and fellowships 
for research into disease together with experimental 
work of an immediately relevant kind. Six post¬ 
graduate studentships are offered for medical gradu¬ 
ates who have already held house appointments and 
are strongly inclined to a career in clinical science or 
experimental pathology. Each selected student will 
receive an inclusive grant at the rate of £200 per 
annum, during a period not exceeding twelve months, 
for personal maintenance while undertaking approved 
courses of study in Great Britain such as may be 
regarded as best calculated to advance the student’s 
t raining in met hods of research. Four research 
fellowships are also offered for candidates of similar 
qualifications who have already had some experience 
in the use of research methods. Each fellowship will 
be tenable for one year at. the ordinary value of 
£250 per annum, and will bo renewable in approved 
instances at the rate of £300 per annum for a second 
year. These fellowships are intended as probationary 
appointments for research in clinical science or 
experimental pathology. Further information can be 
obtained from the Secretary, Medical Research 
Council, 38 Old Queen Street, London, SAV.l. 

Announcements 

Sir Wiluam Brack. . president of the Royal 
Society and director of the Royal Institution, has 
been elected an honorary associate of the Royal 
Institute of British Architects. 

By an order of the Committee of Privy Council, 
Mr. W. M. Good enough has been appointed n member 
of the Medical Research Council on the retirement 
of tins Right Hon. Lord Mildmay of Flute. Mr. 
Goodonough also succeeds Lord Mildmay as treasurer 
of the Council. 

Thk Howard Prize lor 1937 of t he Royal Meteoro¬ 
logical Society has been awarded to Cadet Ralph 
Wills of H.M.S. Conway School Ship. Cadet Julius 
Cornel Donner and Cadet John Easton Neils Carter 
of H.M.S. Worcester, wore placed second and third 
respectively. 'The subject of the essays was “The 
Meteorology of the Voyages of Discovery to America 
and to South Africa”, 

On the occasion of the seventy-fifth birthday of 
Prof. E. LcclaLiche and of his election to the presi¬ 
dency of the Paris Academy of Sciences, the National 
French Syndicate of Veterinarians recently organized 
a ceremony in his honour, Prof. Leclaiuche is 
honorary director of the French Veterinarian Services 
and president of the International Office of Epizootics. 

Prof. Karl Nettbkkg, founder and editor of the 
Bioehemiechs ZeiUchrifi and formerly director of the 
Biochemical Institute of the Kaiser-Wilhclm Cased- 
schaft, celebrates his sixtieth birthday on July 29. 
An issue of the periodical Enzymologu i, with which 
he is associated, is to be published in honour of this 
anniversary ; more than seventy authors, chiefly his 
.jnxpOs, have contributed to the number. 
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It is announced by the New York correspondent 
of The Times that a fund of about £2,000,000 for 
cancer research has been given to Yale University 
by Mr. Starling W. Childs, It is to be oalled the 
Jane Coffin Childs Memorial Fund for Scientific 
Research, and the deed of gift provides that, if the 
problem of cancer should be solved, the Foundation 
is to devote itself to other unsolved medical problems 
or to problems in other fields of scienoe, 

A General Discussion on reaction kinetics haa 
been arranged by the Faraday Society, to be 
held in the Chemistry Theatre of the University of 
Manchester on September 13-15. As is usual at these 
discussions, a number of distinguished foreign in¬ 
vestigators have agreed to take part. Further 
particulars can be obtained from the Secretary, 
Faraday Society, 13 South Square, Gray’s Inn, 
London, W.O.L 

Readers interested in psychology may like to 
know that a Graphological Socioty has been formed 
and the first public meeting will take place in October, 
The honorary secretary is Mrs. Paula Friodenhain, 
50 Hoathway Court, West Heath Rood, London, 
N.W.3. 

The second Congress of the Austrian Society of 
Rontgenology will be held in the Central Rontgen 
Institute of the General Hospital at Vienna on 
July 10-11. Further information can be obtained 
from the Secretariat, Zont-ral Rontgon Institute 
Allgemeines K ran ken bans, Alsetstrass© 4, Wien IX. 

An institute for anatomy, physiology and hygiene 
is shortly to be opened at Riga, 

Dr. Theodor Vahlen, professor of applied mathe¬ 
matics at Berlin, has been made an honorary pro¬ 
fessor in the University of Gndfswald, 

The fourth International Leprosy Congress will bo 
hoi 1 at Cairo on March 2J, 1938. Further information 
can he obtained from the Secretary, l3l Baker Street, 
W.l. 

The Congress of the International Union of Towns 
will be held in Paris on July 5-19, when a discussion 
will be held on the campaign against smoke in 
various countries, and other subjects. Further 
information can be obtained from M, R. Humrnery, 
28 me do Liege, Paris. 

We have received List No. 25, a catalogue of old 
medical books, issued by Messrs. PI P. Goldschmidt 
and Co,, Ltd.* 45 Old Bond Street, London, W.L 
Among 214 items, are several early works on bacterio¬ 
logy and parasitology of Behring. Ehrlich, Koch and 
Laveran, and a collection of French X-ray photo¬ 
graphic prints, made about 1896. It also includes 
a copy of the rare third edition of Harvey’s “De 
Motu Cordis”, a first edition of Laonnec's “Be 
TAuscultation mediate”, and early works on an res- 
thesia, ophthalmology, pharmacology and physiology. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents . 

He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications , 

Notes on points in some op this week's letters appear on p. 31. 

Correspondents are invited to attach similar summaries to their communications. 

Use of the Name 'Racemic Acid' read by M. Gaultier de Claubry and a list of errata was 


'I'he discovery of racemic acid by Karl Kestner or 
Koestner, a chemical manufacturer at Thann, in the 
Vosges, and the elucidation of its relationship to 
ordinary tartaric acid, more especially by Gay- 
Lussac, Berzelius and Pasteur, constitute one of the 
most important episodes in the history of organic 
chemistry. Upon an account of the nature of racemic 
acid there is no need, and we do not intend, to enter 
here ; but, owing to the confusion which exists in 
chemical literature regarding the authorship of the 
name racemic acid (variously attributed to Gay- 
Lussac, Gmelin and Berzelius), a note on this subject 
may be of interest to students of the history of 
chemistry. 

The author of the term racemic acid is Gay-Lussac. 
The first occurrence of the term in print is found in a 
publication, “Cours de Chimie par M. Gay-Lussac, 
comprenant l’histoiie des sols, la chimie vbg^fcale ot 
animal©”, published in Paris by Pichon et Didier, in 
1838. In the "‘Summary” at the beginning of the 
24th Lecture, one finds the term, “Acicle racthiique”, 
and on p. 23 one reads ; “Ce serait ici le lieu de 
parlor de l'acide raconique”. The mis-spelling which 
is found here, racenique (with or without the accent) 
in place of ractmique, finds its explanation in the fact 
that the “Couth do Chimie” was reproduced from 
shorthand notes of the course of lectures “profess^ k 
la Faculty des Sciences” by Gay-Lussac, and pub¬ 
lished without the co-operation or sanction of the 
lecturer. Gay-Lussac, in fact, protested vigorously 
against this nouveau genre d'industrie , which had 
arisen in Paris, of publishing the lectures of certain 
professors without their permission or supervision. 
‘Me ne sais”, wrote Gay-Lussac 1 , “jusqu’4. quel point 
il est juste de s’approprier ainsi des 1090 ns publiques, 
centre la volont 6 mdme des professeurs ; . . . Mais 
il n’est pas indifferent que Ton sache que je n’ai pris 
auoune part h oette nouvellc speculation de librairie 
. . . Je declare done que mes lemons de chimie wont 
imprim^es centre mon gr4; quo j’ai refuse lee 
Emoluments qu’on m'a offerta pour me faire coop^ror h 
lour publication, et qu© je n'y prends absolument 
auoune part.” 

Meanwhile, the publishers had issued a note that 
“le d 6 sir que nous avions de terminer la publication 
de eet ouvrage presque aussitot que le Cours du 
Professeur; la promptitude avec laquelle il a fallu 
par consequent corriger \m ^preuves; et d'ailleurs 
la access it / 4 oh nous fumes de recourir h une autre 

^ 101 © qu© le Professeur, pour faire cette correction 
uelle il ne v oulait pas m livrer lui-m4me, ont 
6fc4 cause que plusieuW fautea depression se sent 
glisstas dans quelques-unes des Livraisons que nous 
avons adres«4es h nos Souacripteurs”. The text was 


drawn up. In this list, racenique is corrected to race- 
migue (without an accent on the e). The unaltered text, 
however, was republished, with its errors, in 1833 by 
the firm of de Just Rouvier ot E. Le Bouvier, Paris. 

The authorship of the term, acide racimique, is 
established also by a footnote which appears in the 
French translation* of Berzelius’s original Swedish 
paper. The French translation is entitled : “Com¬ 
position de l’acide tartrique et de l’acide rac4mique 
(traubeus&ure), etc”, and the footnote to this reads: 
”M. Gay-Lussac a donn 6 , en 1828, le nom d'acide* 
raedmique. h l’acide dont il eat ici question.” Thomas 
Thomson, who mode an examination of racemic acid*, 
also states in his “Chemistry of Organic Bodies. 
Vegetables” (1838), p. 66 ; “This acid has been 
described in the Chemistry of Inorganic Bodies (Vot. 
ii, p. 69) under the name of vinic add . But the term 
racemic acid, given it by M. Gay-Lussac in 1828, is 
better.” 

While the authorship of the specific term acid? 
radmique, applied to the isomer of tartaric acid 
which Berzelius, in 1830, proposed to call paratartarie 
acid*, must undoubtedly be attributed to Gay-Lussac, 
the general application of the term racemic to the 
optically inactive, resolvable isomer of ft substance, 
must be credited to Pasteur*. 

With regard to the position of Gmelin and Berzelius 
in the naming of the acid called racemic by Gay- 
Lussac, the foots are as follows. Walchner, in 1827, 
had carried out an investigation of racemic acid and 
its salts*, and his results were communicated in 
Gmolin's “Handbuch dor theorotischen Chemie”, 
3rd Edit., vol. 2 , p. 53 (published in 1829). Here 
the acid is called, for the first time, Traubensdure ; 
and in his paper communicated to the Swedish 
Aoademy of Sciences, Berzelius (p. 64) states: 
“Gmelin har gifvit den naramet drufsyra, Trau- 
bens&ure”. In this same paper, Berzelius suggested 
the name paratartarie acid, and this name was widely 
used. To sum up. To the acid discovered by Kestner 
and first called by John, “Sfture aus den Vogheaen”, 
Gay-Lussac, in 1828, gave the name, adds racimique. 
In 1829, Gmelin called it 2'raubensdure (rendered by 
Berzelius in Swedish as drufsyra ), and, in 1830, 
Berzelius called the aetd, acidum paratartaricum . 

Alex. Findlay, 

Chemistry Department, 

University, Aberdeen* 

June 2 . 

1 Ann. Chim., *7, 441 (1828), 

■ Ass. Chian., 49 , 113 (18$I>. 

'JUcordt of (knml Seism, ih, 47, 1*1, 241 U$3G>« 

■Rossi, Vets At*, dead. Bondi, 40 <1830). 

*Ass. CAlm., 04, 488 (19*1). 

• Sthmiwer't 4 », 238 0*27). 
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Measurement of the Nuclear Absorption of Electrons 
by the Atmosphere up to about io i0 Electron-Volts 

Accurate observations on cosmic ray intensities 
as measured by Neher electroscopes have been made 
in the equatorial belt (Madras, India, mag. lat. 3° N.) 
and in San Antonio, Texas (mag. lat. 38*5° N.) up to 
between 08 and 99 per cent of the way to the top of 
the atmosphere. The most significant results of these 
measurements may be summarized as follows : 

(1) Cosmic rays, whatever their nafcuro, are so 
rapidly absorbed as a whole in the outer layers of 
the atmosphere that even in the equatorial bolt, 
where the effect of the earth’s magnetic field upon 
them is a maximum, they get into equilibrium with 
their secondaries and produce their maximum 
ionization before they have penetrated through the 
first tenth of the atmosphere. (This effect was sug¬ 
gested as a possibility by Millikan and Cameron in 
1927 1 in their report made at the Leeds meeting of 
the British Association on their first voyage (1926) 
made from Los Angeles to Peru to look for the 
effect of the .earth’s magnetic field on incoming 
electrons. The^words then used were: “If the 
northern hem^mcre and the southern hemisphere 
curves [of ionization with altitude j coincided, it 
would go a long way toward eliminating the pos¬ 
sibility that the rays are generated by the incidence 
of high-speed beta rays on the very outer layers of 
the atmosphere. . , . For such beta rays would be 
expected to be influenced by the earth’s magnetic 
field so as to generate stronger radiation over the 
poles than over the equator”. This is precisely what 
the present experiments show to be the case for the 
whole field-sensitive portion of the cosmic rays.) 

(2) From that point on, they fall off exceedingly 
rapidly in intensity, following an exponential equation, 
their law of absorption being like that of X-rays and 
not like that of particles that exhibit range phenomena 
Such os low-energy beta rays, proton rays or alpha 
rays. 

(3) The depth beneath the top of the atmosphere 
at which the maximum ionization is attained, always 
less than a tenth of an atmosphere, changes but 
Slightly in going from San Antonio, where no electrons 
of energy less ihan 6x10* electron volts can get 
vertically through the blocking effect of the earth’s 
magnetic field, to Madras where no electron-rays of 
energy lees than 17 x 19* electron-volte can similarly 
get through* 

(4) The difference between the San Antonio and 
the Madras curves makes possible for the first time the 
determination of the complete curve of ionization 
produced in the atmosphere by incoming charged 
particles contained within a sharply limited band of 
energies having a weighted mean value of 10 x 10* 
electron-volte. 

(6) Down to a depth of a third of an atmosphere 
from the top (0 metres of water) this curve is in good 
agreement with the Bethe-Heitler theory of nuclear 
electron absorption aa recently extended by Carlson 
and Oraenhairtier as well as by Bhabha and Heitlar, 

(6) The exceedingly rapid absorption of this 
latitude-sensitive radiation, with an absorption co¬ 
efficient which hr nearly constant and independent 
of incident energy, qualitatively justifies the ‘shower 
theory’ of Millikan mid Cameron as the main cause 
of the ionization of the atmosphere produced by 
deeming electrons even - of this huge; energy. ^ 

'(?) The latitude^aensitive part of the cosmic ray 
ionization found in the ioumr part of the atmosphere 


is considerably more penetrating than is predicted 
by the foregoing extended Bethc-Hoitler theory Of 
electron absorption ; nevertheless, while at a distance 
of one twentieth of an atmosphere from the top* 
these 10 x 10* electron volt field-sensitive rays are 
producing 160 ions per o.c. per sec., sea-level their 
total ionizing influence has fallen to but 0*0 ion per 
o.c. per sec., that is to less than 1/500 of its value 
near the top of the atmosphere. 

(8) The two foregoing results in (7) show that the 
process of nuclear absorption of electrons is more 
complicated and involves the production of more 
penetrating secondaries than is pictured in the simple 
physical assumptions underlying the Bethe-Heitler 
theory, but, at the same time, that the whole progeny 
of secondaries, whatever their nature, has been 
reduced almost to zero by the time sea-level has been 
reached, not more than about one tenth of the sea- 
level ionization being accounted for by field-sensitive 
rays at all. 

(9) The latitude-sensitive part of the cosmic ray 
ionization found in the lower atmosphere is practically 
all due to the atexmdary effects of varied nature 
resulting from the absorption of the incoming 
electrons in the upper tenth of the atmosphere. 

(10) The apparent absorption coefficient, namely, 
0»54 per metre of water, of the actual curve repre¬ 
senting the whole progeny of socondary influences 
resulting down to sea-level from the absorption of 
incoming electrons in the very top layers of the 
atmosphere is approximately the same as that found 
by Johnson and by Neher for the east-west effect, 
thus proving that the particles causing the latitude 
and the east-west effect are of the some type. Both 
absorption coefficients are such as to suggest that 
these particles are electrons (predominantly positive)* 
not protons. 

I. S. Bowen. 

California Institute of R. A. Miulijcan. 

Technology, H. V. Nbhexl 

Pasadena, California. 

June 15. 

' NAt crk, m, 20, urn. 


Longitude Effect and the Asymmetry of Cosmic 
Radiation* 

In a reeent letter, Dr. M. 3. Vailarta 1 has emphasized 
the discrepancy which arises from the comparison 
of the variation of intensity of the cosmic rays along 
the magnetic equator (longitude effect) and the 
position of the magnetic centre of the earth as deter¬ 
mined from magnetic observations. According to 
Hoerlin, the longitude of the magnetic centre as 
determined by cosmic rays should be 100° E. instead 
of 160° E. as found directly. 

The theory according to which the cosmic ray 
observations are interpreted is that the angle of 
opening of the cone rc/2 -f 6 must be Computed by 
Stftrmer’s formula 



with a value of r ** r*(! — p cos 1 + . -) propor¬ 
tional to the distance to the magnetic centre and 
therefore dependent on the eccentricity p of the dipole 
and on the difference of longitude L reckoned from 
the dipole (positive towards the east). 

It should be noted that the angle 6 in Btfirmer’s 
formula is reckoned, not from the vertical of the place 
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but from tnc line joining tho dipole to the point of 
observation. If we take account of this circumstance, 
we find that the change of the angle of opening 
becomes 

A0 s*s — ap cos L + p sin L ; 

where the first term is the effect due to the change 
of distance from the dijiole and the last term is the 
new parallactic effect. The coefficient 

a “ 7 < \ ~ l)/co» 9 

r o ' o 

varies with the energy of the rays. For the rays 
just able to come from the zenith (0 — 0), it is equal 
to 4 and its minimum value is y/2. 

For negative particles, the angle of opening of the 
cone must be taken not from the west but from the 
east, and therefore the sign of the new term must be 
inverted. The usual theory is therefore correct only 
if tho rays are a mixture of positive and negative 
rays in equal amount. This is not the case, as the 
asymmetry measurements have shown that the 
positive rays are more important. 

If we write tan (3 = l/a wo get 

A0 « -t—£ cos (L + P), 
sin (3 ' 

showing that the improvement of the theory 
essentially amounts to reckoning the longitudes from 
an origin at an angle (3 west of the position of the 
dipole. This angle (3, which is 0 for rays just able to 
reach the equator, is 14° for rays of 0*5 StOrmer, 
that is, 15 x 10* cV. (for protons) and goes up to 
35° for the limiting case of 60 x 10* eV. Although 
this correction is far from the 60° asked for by 
Hoerlin, it is in the right direction and will substan¬ 
tially reduce the discrepancy between theory and 
observation. 

The fact that the longitude effect is different 
according to the effective value of the intensity of 
the rays and therefore according to the screens used, 
and also depends on the sign of the oharge, wifi make 
the analysis more difficult; but when it is achieved, 
due to improvement in observations and also to 
progress in the working out of the details of the 
theory, it will probably afford information on the 
sign of the charge and the distribution of the 
intensity of the rays. 

G. LkmaItke. 

University of Louvain. 

May 22. 

1 Nature, ISO, 04 (1037)._ 

Crystallization of Lysozyme 

The occurrence in nasal mucosa of a substance 
capable of lysing certain bacteria was noted by 
Fleming 1 , and this or a similar compound was later 
obtained from egg-white by Wolff* who, however, 
did not recognize the true chemical nature of the 
substance. Meyer, Thompson, Palmer and Khorazo 3 , 
adopting an entirely different procedure, showed that 
lysozyme is a protein giving some of the typical 
reactions ; they also quoted analytical data. 

Dr. E, A. H. Roberts, of the Department of 
Pathology, has further improved the technique of the 
preparation and his results will shortly be published 
m another place. In the meantime we have under¬ 
taken the purely chemical side of the investigation 
of this interesting protein, and we wish to express 
our gratitude to Dr. Roberts and Prof. Florey for 
the facilities provided. 
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Tiie material made according to the method of 
Roberts seems to possess a high degree of homo¬ 
geneity and it may bo crystallized by one operation 
from solution in N /20 acetic aoid and concentration 
over aqueous potassium hydroxide in a vacuum 
desiccator. The crystals (Fig. 1, photomicrograph 
by Mr. H. M. Powell) appear to be dodecahedra, and 
Miss D. Crowfoot has kindly undertaken their 
crystallographic examination. 

Crystalline lysozyme is about as active as the 
Roberts specimen in bringing about lysis of Micro - 
coccus lysodeikticus, but comparisons by the method 
used arc not capable of great accuracy. 



Fig. i. 


Mr. H. S. Philpot has kindly studied the behaviour 
of lysozyme in the ultracentrifuge, and the molecular 
weight appears to be of the order of 18,000, a quite 
provisional estimate. 

The ultra-violet absorption shows the usual 
tyrosine-tryptophan band at about 2770 A. in acid 
solution; this is shifted to about 2870 A. in N /10 
sodium hydroxide solution. Using the method of 
Holiday 4 , analysis of the curves indicates the presence 
of 4*4 per cent of tyrosine residues and of 2*2 per 
cent of tryptophan residues in the molecule. 

E. P, Abraham. 

Dyson Perrins Laboratory, R. Robinson. 

University, Oxford. 

1 Fleming. A., Broc, Hop. 8oc„ B, 08, 306 (1028). 

* Wolff, L, £., Z. Immunim*for*ck„ ID, 88; 54, 168 (1027). 

•Meyer, K„ Thompson, Palmer, J. W., and Khomao, J. 
Biol Chm.i 118, 803 (1036). 

4 Holiday, B. Bioehtm. J., 88, 1705 (1036). 


Thermal Decomposition of Ethylene Bromide 

Whelk we were investigating the behaviour of 
certain gaseous alkyl and alkylene bromides at high 
temperatures, with the view of finding out how the 
energy of activation was related to the zero point 
energies (or vibration frequencies) of adjacent bonds 
(for example, tert.-butyl bromide with three C-C 
bonds might be expected to require a less activation 
energy than normal butyl bromide with two C-H 
and one C-C bonds) we found that the homogeneous 
nature of the decomposition could not always be 
predicted, and that the calculations made for ethylene 
bromide (C*H«Br*) by Sherman and Sun 1 based on 
the Eyring method were somewhat misleading. 

We Used an all-glass pyr& appdratua, with a 
diaphragm gauge (electrical contact) balanced against 
a mercury manometer. The decomposition of ethylene 
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bromide took place in a pyrex vessel immersed in a 
molten metal bath. The temperatures ranged from 
340 6 to 400° C. and were controlled by a chrome! - 
alumel thermocouple and potentiometer system. At 
340°~370° the decomposition is heterogeneous ; the 
introduction of pyrex glass tubing loads to con¬ 
siderable increases in the reaction velocity. The 
final pressure is double the initial pressure, the pro¬ 
ducts of decomposition are vinyl bromide (C,H s Br) 
and hydrogen bromide, and the reverse reaction is 
not appreciable at these temperatures. The reaction 
follows the first order equation very well. 

There is no decomposition into ethylene and 
bromine. The calculations of Sherman and Sun load 
us to believe that the decomposition into ethylene 
and bromine would take place at an appreciable rate 
at 360° with an activation energy of 50,000 calories. 
We have calculated an approximate activation 
energy for the heterogeneous reaction of about 
30,000 oalories. 

Since the ethylene bromide molecule prefers to dis¬ 
sociate into vinyl bromide and hydrogen bromide, 
we would be inclined to look for some structural 
explanation of this phenomenon. The tram form of 
ethylene bromide is considered to be the more 
‘stable' (preferred) form, even at high temperatures*. 
This interesting theory may explain how it is that 
ethylene bromide can become attached to the surface 
in such a way as to give rise to these decomposition 
products. It is very different from the behaviour of 
othylene iodide (C t H 4 I s ), where an iodine atom (or 
an adsorbed iodine atom) acts as a catalyst for the 
decomposition into ethylene and iodine*. Also, the 
molecule decomposes homogeneously into the same 
products. Hero one of the iodine atoms in the 
molecule acts as a sort, of ‘intramolecular catalyst'. 
One would expect the rin form of ethylene iodide to 
be its normal condition, but there do not appear to 
be any definite data on this point. Recently, how- 
ever, the idea that ethylene iodide dissociates direct ly 
into ethylene and iodine has been disputed 4 . 

Further data and experimental details will be 
published shortly. 

T. Ieedaue. 

Department of Chemistry, A. Maccotx. 

University, Sydney. 

May 4. 


1 J. Arm. CAwn. Soc., 86, 1 096 (1984). 

•Trwupy, Z. PAyi., 66, 624 0 935). 

* Arnold and Kistiakowuky. </. Chem. Phys., X , 160 (1933); UvdaU* 
and Kartln, J. Phyt. Chet*., S3, 365 (1984). 

• Ogg, J. Amer. Chem. £<*., 88, 607 (1986). 


Pyruvic Add Dehydrogenation, Vitamin B, and 
Cocarboxylase 

It had been found by Davis 3 that pyruvic acid is 
oxidized by the acetone preparation of Bacterium 
Detbrilckn. This preparation has proved to be very 
useful for a closer study of pyruvic acid dehydro¬ 
genation*. 

A oodehydraee could be removed from the acetone- 
treated lactic acid bacteria by washing with phosphate 
of pH 8, The washed preparation was activated by 
the addition of decoctions of animal tissues (kidney, 
brain, liver). The addition of vitamin B* was without 
effect. Therefore oooarboxylase was tried, which had 
been found by Lohmann to be a vitamin B, pyro- 
phosphate*, A pur© preparation of cocarboxykwe was 


most kindly supplied to me by Dr. K. Lohmann, 
with which the following experiment was carried out. 


Activator None Kidney decoction 
Oxygen consumed tn 
30 minutes (c.mm.) 8 137 


SOy cocarboxyUw* 
176 


The effect of oooarboxylase is surprising, because 
no decarboxylation to aldehyde and carbon dioxide 
was found with the bacteria. Pyruvic acid was broken 
down only by dehydrogenation to acetic acid and 
carbon dioxide. 

With highly concentrated organ extracts, the 
activation found was notably higher than with 
cocarboxylase at saturation. Probably the additional 
activation is due to the presence of flavin phosphate 
in the concentrates. A highly purified, but not pure, 
preparation of flavin phosphate from heart together 
with cocarboxylase gave the same additional activa¬ 
tion. 

Furthermore, it was found that no dehydration 
takes place with the complete system in the absence 
of free phosphate. Phosphate is easily removed from 
the acetone preparation by washing with an acetate 
mixture of pH 4*7. The effect of phosphate is shown 
by the following experiment. 


f’hoyptiAte U0-» M. lit.) 
Oxyuun cozuramed in 60 
minutes (c.mm.) 


0 

14 

2-8 

5*5 

9 

45 

79 

132 


Phosphopyruvic acid wets found to be inactive as 
hydrogen donator. 

In the catatorulin test of Peters 4 , free vitamin Bi 
activates pyruvic acid oxidation with brain tissue. 
But from certain experiments, Peters et al. concluded 
that after the addition of vitamin, a substance x is 
converted into y, y being the activator of pyruvic 
acid oxidation. The experiments reported here 
suggest that the x of Peters is vitamin itself and the 
y vitamin pyrophosphate, into which it is converted 
by the tissue. 

Fritz Lipmahn. 

Biological Institute of the 
Carlsberg Foundation, 

Copenhagen. 

May 18. 

1 Davis, J. G., UoieAm. Z. t 665. 90 (1633). 

* See aUo Ltpuuum. Naturk, 168, 1067 (1086) an d Skand. Arth . 

/. PhyiUd., 76, 186 (1937). 

* Lohmann, K., W aturwUaeMchctftm, 68 , 26 (1937). 

* retere, R. A., Jiioehm. J 80, 2206 (1836), 

* Peters, Rydin and Thompson, JHocAm. X, 66, 53 (1985). 


Crystals with Vitamin K Potency. 

The evidence for the existence of anti-heemorrhagic 
vitamin (K) required by the chick for preservation 
of normal blood clotting time has been reviewed in a 
former paper 1 . 

This vitamin has been obtained in a crystalline 
fraction isolated from concentrates obtained in 
molecular distillation by cooling such concentrates 
in absolute methanol with solid carbon dioxide. The 
colourless crystal fraction obtained by this method 
was recrystallized from methanol three times by the 
same cooling procedure. Two such lots of crystals 
have been obtained. 

The first lot was found capable of restoring normal 
blood clotting time within four days when added to 
the basal deficient diet given to five chicks with 
dotting time greater than 80 minutes. The second 
lot, tested by preventive essay, maintained normal 
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blood clotting time in chicks when added to the basal 
diet! while the clotting time of chicks receiving no 
vitamin K supplement was in every case greater than 
30 minutes. 

Some vitamin still remained in solution. On the 
basis of comparative clotting times, the crystal 
fraction was approximately eight times as potent as 
the fraction not crystallized out by cooling with solid 
carbon dioxide. 

H. J. Almquist. 

University of California, 

Berkeley. 

1 Almnulat, H. J. “Thu Anti-hemorrhagic Vitamin (Review)" 
Poultry »dense, 16, 166 (1937). 


Effect of Hetero-auxin on the Growth of Broad Bean 
Plants in Water Culture 

Hitchcock and Zimmerman 1 induced responses in 
the shoots of tomato and tobacco plants by applying 
a solution of hetero-auxin to the soil. Those responses 
included bending, swelling, the production of ad¬ 
ventitious roots on the stems, and epinasty of the 
leaves. This letter describes the relative effect of 
adding small amounts of hetero-auxin to the culture 
solution bathing the roots, and spraying approxi¬ 
mately the same quantity on the shoots by the 
method described by Pearse 4 . Vida Fabd (Dobbie's 
Champion Long Pod) was used as the test plant, and 



Pig- 1. 

The shoots of the plants on the left have been 

SPRAYED WITH HETERO-AUXIN, THOSE IN THE CENTRE 

ARE THE CONTROLS, WHILE THOSE ON THE BIGHT HAVE 

BEEN SUPPLIED WITH HETERO-AUXIN IN THE CULTURE 
SOLUTION TO THE ROOTS, 

the seedlings were three weeks old at the time of the 
first applications of hetero-auxin ; the shoots were 
then about JO cm. high. Fig. 1 shows the result 
of one week's treatment; the plants on the left 
were sprayed daily with 1 c.c. of a 0*01 per cent 
solution of hetero-auxin* those in the centre are the 
controls* while those on the right were supplied 
daily with l c.c. of a 0*01 per cent solution in 600 c.c. 
of culture solution. 

In Table 1 the average total length of lateral root 
for three plants, and the average dry weights of root 
and shoot are given. 


Fig. 1 and Table 1 show that supplying hetero- 
auxin to the solution has retarded the growth in 
length of the roots, although the total root weight is 
practically unaltered, while spraying the shoots with 
hetero-auxin has slightly decreased the weight of root 
growth without altering its form. The shoot growth 
was retarded by both treatments, but whereas spray¬ 
ing induced swelling of the stem and epinasty of 
the leaves, the plants receiving hetero-auxin in the 
culture solution did not exhibit any such symptoms. 
The immediate effects of the treatments therefore 
appeared to be strictly local in each case, and the 
subsequent retardation of the growth of the parts 
of the plants other than those receiving the hetero* 
auxin would seem to be due to an alteration in the 
dynamic equilibrium of the plant, rather than to its 
movement within the plant body. The movement 
of hetero-auxin from the soil into the shoots of 
tomato plants noted by Hitchcock and Zimmerman 1 
may have boon due to the much greater amount of 
hetero-auxin applied. 


Tajhjc j. 


Series 

Total length 
of lateral 
root (cm.) 

Root dry 
wuight 
(mgm.) 

Shoot dry 
weight 
(mgm.) 

Control 

Shoots sprayed dally 
with J c.c. of a 0-1 per 
oent solution of hetero- 

386-4 

366 

917 

auxin 

1 cx. of a 01 per oent 
solution of hetero¬ 
auxin added dally to 

366 8 

335 

680 

culture solution 

180 0 

352 

642 


The terminal bud was inhibited by spraying, an 
effect previously noted by Pearse* when spraying 
tomato plants with phenylaoetic acid, and with 
indolebutyric acid. Thimann and Skoog 4 caused 
inhibition of the lateral buds of plants of View Faba 
by applying hetero-auxin to the cut-off stump of the 
terminal bud ; but here it hews inhibited the growth 
of the terminal bud itself. 

A full account of this work is being prepared for 
publication. 

H. L. Pearse. 

East Mailing Research Station, 

East Mailing, Kent. 

May 11. 

1 HRchcook, A. K., and Zimmerman, P. W„ Cantrib. Boyce Thompson 
tnst ., 7, 447 (1936). 

1 Peareo, H. L. ( NatORK, 118, 363 (1936), 

•Pew**, H. h„ J. Pom . and Bari. Sei., 14, 365 (1937). 

‘Thimann, K. V., uid Skoog. T. t Prw, Boy. Soc B, 111, 317 
(1934), 


Skat ole as a Root Forming Substance 

The activity of skatole as a growth-promoting 
substance has been noted by Glover 4 , We have 
carried out experiments which show that skatole 
accelerates root formation in cuttings. Guttings of 
Leptottpermwn ocoparium and of Fiout repent were 
treated with an aqueous solution of skatole in the 
manner described by Hitchcock and Zimmerman *, 
and the cuttings planted in a mixture of cooomut 
fibre and Band in a propagator. The treatment 
accelerated root production. With Leptoepemwm 
ficoparium cuttings, treatment for six hours with 
skatole solution of a concentration of 20 mgm. per 
100 c.c. on March 19 gave 00 pet cent of the cuttings 
well rooted in 20 days, A control set showed 30 per 
cent only of the cuttings to be slightly rooted. With 
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Ficus repena, a mew© marked response was obtained. 
Cuttings planted on April 22 and examined after 10 
days showed in the control set 10 per cent rooted 
with an average of 0-3 roots per cutting and an 
average length of root per cutting of 1 *6 mm. Of 
cuttings treated for 3 hours with a skatole solution 
of a concentration of 20 mgm. per 100 c.c., 90 per 
cent were rooted with an average of 4*2 roots per 
cutting and an average length of root per cutting of 
38*4 mm. 

Parallel experiments showed /-tryptophane to be 
inactive, 

L. G. G. Wahne. 

Botany Department, A. A, Jackson. 

Victoria University of Manchester. 

June 1. 

1 NATtiXK, 187, 320 (1930), 

* ContrW. Bopcs Thompson Inst,, 8, 63 (1936). 


Function of the Gills of the Mayfly Nymph, 
Cloeon dipUrum 

It is generally supposed that the plate-like 
abdominal gills occurring in some ephemerid nymphs 
are respiratory organs, although little experimental 
evidence is available to support this view. More¬ 
over, both Dewitz 1 and 0u6not a have shown that 
these gills are not essential to life. Recently, another 
function has been ascribed to those structures by 
E&stham 3 , who shows that in the nymph of the may¬ 
fly, Ecdyonurus venosus , they act as paddles which 
bathe with water the gill tufts attached to their 
bases. 

In order to test whether or not these gill plates 
are truly respiratory in nature, the Oxygen consump¬ 
tion of both the normal and gill-less nymphs of the 
mayfly, Cloeon dipterurn , has been measured at 10° C. 
at various oxygen concentrations. The results are 
shown in Fig. 1, each point in which is the average 
of three to eight experiments. This figure may be 
compared with Fig. 1 of Fox, Wingfield and 
Simraonds*. 



Fig. 1. 

It will be seen that, as the oxygen content of the 
water is decreased, the oxygen consumption of both 
the normal and the gill-lefts nymphs remains nearly 
the same until a concentration of about 3 c.c ./lit. is 
reached. Below this concentration the oxygen con- 
sumption of the gill-less nymphs falls off rapidly, 
hut this marked decrease does not occur in the 


normal animals until the oxygen content of the 
water is reduced to about 1 *5 e.c./lit. It is clear that 
the gills in this species of mayfly nymph only aid 
the oxygen consumption in water of low oxygen 
concentration, that is, below 3 c.c./lit. 

At high oxygen concentrations, the gills of Cloeon 
dipterurn only beat intermittently, but as the oxygen 
content of the water falls the quiescent periods are 
much reduced, thus causing a greater volume of 
water to pass over the dorsal surface of the animal 
in a given time. 

It is not yet clear whether at low oxygen con¬ 
centrations the level of oxygen consumption in the 
normal animal is maintained by gaseous exchange 
taking place at the gill surface, or whether under 
these conditions the gills merely act as paddles 
which pass a greater volume of water over the 
respiratory surfaces of the animal. Either of these 
processes would enable the animal to maintain its 
normal level of oxygen consumption at low oxygen 
concentrations. 

The results summarized above will be published 
in full elsewhere. 

C. A. WrNorrEuo. 

Zoology Department, 

University of Birmingham. 

May 14. 

1 D«wiU, H., Zool Am., 18 , 525 (1890). 

* Cu&iot, h., "l/AcUptafclon“, Parlis (1925). 

* KMtlmm, L., J. Exp. Biol, 14 , 219 (1937). 

* Fox. H, Munro, Wingfield, C. A. ( »nd Slmmondu, B. G., J. Exp. 

Biol, H, 210 (1936). “ 


Zoological Nomenclature 

In spite of various criticisms, it must be admitted 
that the system of nomenclature used by zoologists 
and botanists is fundamentally sound and serviceable. 
Much depends, however, upon uniformity of practice, 
and certain irregularities which are becoming current 
are likely to cause serious confusion. 

The International Code, Article 10, states : “When 
it is desired to cite the name of a subgenus, this name 
is to be placed in parenthesis between the generic and 
the specific names. Example ; Vanessa {Pyrameis) 
carduiP The example is not well chosen, Pyrameis 
being a synonym of Vanessa; but the meaning is 
clear. 

In the admirable Review of Applied Entomology , it 
has become the custom to cite an alternative generic 
name as if (according to the above rule) it were a 
subgenus. Thus, in the part for February 1937 we 
read “AonidieUa ( Chrysomphalue ) aurantii'\ for the 
red scale of the orange. Ohrysomphaltis is the older 
name, and opinions differ as to whether the red scale 
should be referred to that genus, with AonidieUa as 
a subgenus, or whether AonidieUa should be raised 
to full generic rank. The method of citation used by 
the Imperial Institute of Entomology, and indeed 
by others, would be intelligible were it not for the 
instructions given (following the usage of many 
decades) in article 10. If the method proposed in 
article 10 is abandoned, it is difficult to see how 
subgenera can be properly cited. 

A quite different tendency, which seems to be on the 
increase, is to cite subgenera as if they were genera. 
An example (many more might he found) is furnished 
by C, Frick’s “Homed Ruminants of North America”, 
just published. A new subgenus Stockoceros is pro¬ 
posed for Teirameryx conklingi of Stock ; but although 
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it is repeatedly stated to be a subgenua only, the 
species is written Stockoceros c&nklingi , or in one 
place 8, (Tetrameryx) conklingi , and a subfamily 
Stookocerotinse is proposed (p. 36) to include the 
group containing Stockoceros. Evidently the sub¬ 
family should be Capromeryciiife, based on the oldest 
genus, -and in no case, according to the rules, can it 
be based on a subgenus. It might be possible to 
argue, perhaps, that in spite of his intention, Friok 
had in fact raised Stockoceros to generic rank by his 
mode of citation. Should this view prevail, Sfcocko* 
cerotinee might be retained. 

Another problem relates to the permissible length 
of generic and subgenerio names. Frick has, for 
example, a new subgenus Psmdoparablaatotmryx. I 
have for many years followed a suggestion made by 
an author whoso name 1 have forgotten, that such 
names should never exceed six syllables. There must 
be a limit somewhere, and perhaps the six-syllable 
rule would be acceptable, at least for future proposals. 

T. D. A. Cockerell. 

University of Colorado, 

Boulder. 

May 12. 


The Number of Discriminable Colours 

Although a calculation of the approximate number 
of discriminable colours must depend upon the in¬ 
dividual concerned, ‘normal’ persons may be expected 
to furnish data which agree to the correct order of 
magnitude. The method used here involves the choice 
of an arbitrary colour solid, the well-known Titchener- 
Ebbinghaue double pyramid, to which available 
experimental data are applied with simplifying 
assumptions, in order that ordinary geometry may 
be used in the calculations. A straight lino connecting 
the apexes of this double pyramid represents the 
block-white, or brilliance series ; the saturation series 
is represented by lines running from the central axis 
to the surface ; and the hue, series is given by lines 
on the surface of the figure parallel to the base. 

The observations of Rtf nig 1 , ranging from threshold 
to blinding intensity, give 660 discrete steps as the 
length of the brilliance axis. Jones*, utilizing the 
measurements of Steindler, Nutting and himself, 
found 128 just noticeable chromatioity steps in the 
spectrum. Smith* obtained 28 hues in the psycho¬ 
logical purples. For the total number of hues, 
equivalent to the perimeter of the base, we have 156. 
Data for saturation are taken from the incomplete 
experiments of Geissler 4 , the work being done with 
coloured papers and covering only certain limited 
ranges. The results show 90 discrete steps from neutral 
grey to red. While Geissler did not determine the 
number of steps to each of the other corners, he 
measured the relative saturations from which the 
appropriate data may be computed : yellow, 35 ; 
green, 28 ; and blue, 67. 

These values indicate that the base of the pyramid, 
if drawn to scale, could not be represented by con¬ 
ventional geometry. For the degree of approximation 
required liere we may take arithmetical averages. Wo 
find 39 hue steps between each comer of the base 
and 55 saturation steps from the periphery to central 
grey. We shall assume that the number of hues, a 
function of the saturation, decreases linearly from 
periphery to centre, thus giving 78 hues at mean 
saturation. The number of colours in the base 
becomes 4,290. This is not the ‘area’, but the total 
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colour sensations, the spacing of which depends upon 
location. Since Kdnig’s results are approximately 
symmetrical, we may use the ordinary formula for 
the volume of a double pyramid, and thus we obtain 
for the number of discriminable colours, to two 
significant figures, the value 9*4 x 10*. If a double 
cone is chosen, the results will be the same. 

George B. Welch. 

Department of Physios, 

Northeastern University, 

Boston, Mass. 

May 1. 

1 Kttnig, A. t Z, fQr Psych. tt. Physiol. far Sinnesorg., 8, 875 (1895). 

■ Jonee, L. A., J. Opt. Soc. Amor., 1, 63 (1017). 

* Smith, F, 0., J. Krpcr. Psych., 8. 381 (1925). 

4 Gttiwrter, L. R., Amer. J. Psych., 84 , 171 (1913). 


An Effect of X-Radiation on the £ Potential of 
Colloidal Graphite 

In the course of our attempts to elucidate the 
nature of the action of X-rays on colloids, we have 
been investigating the effect of irradiation on the 
£ potential of the colloidal particles. The sol selected 
for the preliminary experiments was an artificial 
graphite dispersed in conductivity water with the aid 
of traces of ammonia. This sol is practically homo¬ 
geneous towards X-radiation, and has a low electro¬ 
lytic oontent. It is stable, and the C potential of a 
given stock shows no significant changes over a period 
of four months. The £ potential is deduced from 
measurements on the electrophoretic velocity of the 
particles. The experimental technique employed in 
our laboratory has been fully described by Lane 
and White 1 , who have shown that the probable error 
of a single observation is of the order of 2} per cent. 


I 

i 
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Fig. 1. 

The nature of the results obtained is indicated, for 
small doses of radiation, in the accompanying graph 
(Fig. 1). The ordinates represent the percentage 
change in X> potential, the abscissae the corresponding 
doses measured in rdntgens. It will be seen that a 
significant increase in the negative £ potential is 
produced by a dose of only 25 r., but that the effect 
is not a monotonio function of the dose, The oscilla¬ 
tions persist, with undiminished amplitude, but with 
increasing wave-length, up to doses of 26,000 r. 
Effects of a similar kind were also obtained with 
gamma radiation. For one of the sols measured the 
percentage changes in potential at the first maximum 
(25 r.), first minimum ($5 r.) and second maximum 
(143 r.) were 4- <7*0 ± 0’6) per cent, —■ (6*0 ± 0*5) 
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pea* cent and + (6*6 ± 1*1) pea* cent respectively. 
The scatter of the separate observations for a, par¬ 
ticular dose was, in all coses, consistent with the 
estimate of the probable error of a single observation 
given by Lane and White. 

The demonstration of a significant physical effect 
in a stable colloid by X-radiation amounting to no 
more than 25 rOntgens is, so far aa we can ascertain, 
novel ; as is also the peculiar relation between effect 
and dosage. The experiments, in which we have 
been aided by a grant from the British Empire 
Cancer Campaign, are being continued, 

J, A. Crowthkr. 

II. Likbmann. 

Department of Physics, 

University, Reading. 

June 1. 

1 Phil Mo #., 824 (1937). 


Determination of Electronic Charge by the Oil 
Drop Method 

Wk have eliminated the convection current and 
the effect of the arc; and minimized the variation of 
time of descent of the drops arid the greatest common 
divisor, by using our new oil. 

The battery used was two ampere-hour lead 
cells, highly insulated, giving constant potential with 
drop of loss than two volts per 10,000 volts per five 
hours. This high potential enabled us to reduce the 
number of charges on the drop considerably. The 
water of the bath was constantly circulated and its 
temperature controlled to within a few thousandths 
of » degree centrigrade for a period of weeks. The 
condenser plates, having a diameter of 22 cm. and 
thickness of 2*5 cm., were of stainless steel, optically 
polished and separated by the quartz prisms. The 
air used in the tank was dry and free from foreign 
matters. Iho timings were recorded on the 8oci6t^ 
Ocnevoise printing chronograph, which was con¬ 
trolled every second by the Riefler master clock of 
the Institute, the variation of which is less than one 
hundrodth of a second per day. 

With these precautions and improvements, and 
further, eliminating the non-spherical drops, wo have 
determined the electronic charge, using Harrington’s 
value for viscosity, and obtained 

c»:(4*806±3) x lO“ w E.s.tT. 

We wish to express our thanks for a financial grant 
from the Hattori Hokokai. 

Y. Ishida. 

Institute of Physical I. Fukushima. 

and Chemical Research, T. Suktsugu. 

Tokyo. 

May 15. 


Temperature Variation of Magnetic Anisotropy of 
Organic Crystals 

As has been shown by Krishnan 1 and his collab¬ 
orators, the study of the magnetic anisotropy of 
organic crystals enables us in many cases to determine 
the orientation of the molecules in the crystal lattice. 
A natural extension of this important line of work, 
suggested to me by Sir C. V. Raman, is the investiga¬ 
tion of the effect of temperature on magnetic aniso¬ 
tropy, which may be expected to yield valuable 
information regarding the char actor of the thermal 


motions (for example, oscillations and hindered or 
free rotations) of the molecules in the crystal lattice 
and to elucidate the mechanism of fusion. 

I have carried out measurements in the case of 
resorcinol over a range of temperature from 26 3 C. 
up to the melting point (110° 0.) of the substance. 
Resorcinol was chosen because the crystal is stable 
and does not volatilize easily. The structure of the 
crystal has been studied by Robertson* by X-ray 
analysis, and the magnetic anisotropy at room 
temperature has also been determined by K. Lons¬ 
dale 5 . The method described by Krishnan 4 was 
adopted for the measurement of anisotropy, a 
modified technique being employed for fixing the 
crystal at the end of the quartz fibre and for making 
the measurements at the higher temperatures. 



Temperature (0.) 

Fig. 1. 

The following experimental procedure was adopted. 
For any setting of the crystal, the magnetic anisotropy 
in the plane concerned was first of all determined at 
room temperature. The crystal was then reused to 
the desired temperature by electrically heating the 
surrounding tube, the temperature at the region near 
the crystal being measured by means of a calibrated 
thermo-element. The magnetic anisotropy at the 
high temperature? was then measured. The crystal 
was finally allowed to cool down to room temperature 
and the anisotropy again measured. It was found 
that when the high temperature did not exceed 
105° C., the initial value of the anisotropy was almost 
fully restored. In all cases the mean of the initial 
and the final values of the magnetic anisotropy at 
room temperature was used in the calculations. 

The variation of the magnetic anisotropy with 
temperature when the crystal is suspended with the 
c axis vortical is shown in Fig. 1. Up to about 15° C. 
below the melting point, the change of anisotropy 
is comparatively small. From 6 to c on the curve 
the variation is pronounced. From c onwards the 
transition is very rapid, indicating a state of in¬ 
stability. When the crystal was heated until it 
began to melt, the anisotropy practically disappeared. 
It is significant that the effect of temperature becomes 
prominent only in the vicinity of the melting point, 

A determination of the magnetic anisotropy of 
resorcinol at room temperature gave the values : 
X* “ X* *■ 8*13 x 10-* f x® - X* — 13*30 >; 1(H, x® - 
X« « 5*22 x 10-*, whence assuming Pascal’s value 
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— 67*2 x 10“*, for fcho mean susceptibility, we get 
Xa « ~ 06-2 X 1(H, x$ “ — 74 '3 x l 0 " 4 ** Xe =? 

— 61*0 x 10*“*, and a = 55*9°, £ — 47*0°, y ** 62*1°, 
in satisfactory agreement with the results of K, 
Lonsdale. 

I have also made a preliminary investigation of 
the magnetic anisotropy of ammonium nitrate at 
different temperatures up to the melting point of 
the crystal. The magnecrystallic data soem to lend 
support to the findings of X-ray analysis 6 in regard 
to the variation of the crystalline structure of 
ammonium nitrate with temperature. 

P. NrLAKANTAK. * 

Department of Physics, 

Indian Institute of Science, 

Bangalore. 

May 18. 

1 Krtohaan, K. 8., Oatt*. B. C\, and Bauerjee, 8., Phil. Tram., A ( 
SSI, 236 (1933). 

» Koberfcnoti, J. M., Proc. Hay. 8oc„ A, 167, 79 (1936). 

»Lonsdale, K., NaTUR*. 187, 826 (1936). 

4 Krishna!!, K. 8., and Banerjee, S., Phil Trattt A, 664, 266 (1936). 

* Hendrick*. 8. B., PoBnjack, J., and Kraoek, K. C,, J. Armr. 07*#m. 
Soc., 64 , 2766 (1932). 


The X-Ray Microscope 

As I pointed out some time ago 1 , a new kind of 
X-ray spectra can be obtained by focusing the 
characteristic X-radiation emerging from the aurfaoe 
layer of an object. Instead of the usual spectral 
lines, these spectra contain a series of monochromatic 
spectral image#, each of them showing the distribution 
of a certain chemical element in the surface layer of 
the object. Fig. 1 shows a new arrangement of the 
object, crystal and photographic plate giving a more 
distinct and even enlarged monochromatic X-ray 
image. The object 0 is excited to secondary radiation 
by primary X-rays. The secondary radiation is re¬ 
flected on the concave side of the cylindrical crystal K 
and oolleoted to the true monochromatic X-ray 
image J. If the dimensions of the object are small 
compared with the radius R of the crystal, it is 
possible to satisfy the conditions for a true enlarged 
image by adjusting the positions and inclinations of 
object and photographic plate. 


July 3, 1937 

By such X-ray photomicrographs chemical analysis 
for a great number of chemical elements in objects 
not larger than 1<H c.c. is made possible without 
dissipating the sample. 

A more detailed theory of this X-ray microscope will 
be published in the Journal of Scientific Instruments. 




Fig. 2 


I wish to acknowledge my grateful thanks to Prof. 
G. Aminoff for giving me the opportunity to carry 
out this investigation at the Mineralogical Depart¬ 
ment of the Riksmuseum, Stockholm, and to Prof. 
W. L. Bragg for suggestions concerning the publica¬ 
tion of tills paper. 

L. v. HAmos. 

Riksmuseum, 

Stockholm, 50. 

April 19, 

> tfATVlLH, 164 , 181 (1934), 


Him . 



The test-object for the method was a pac 
thin metal foil polished perpendicular to the 


packet of 
planes 

of the different layers. Fig. 2 shows the X-ray 
photomicrograph of such a test-object (above), with 
the dimensions of the different layers (below). The 
X-ray photo-micrograph corresponds to the iron 
X-a-radiation, and as this radiation oonsists of two 
slightly different wave-lengths, the image of the iron 
foil appears twice. 


Frictional Torque of an Axial Magnetic Suspension 
A vertical needle of iron suspended in vacuo by 
the co-axial field of a solenoid theoretically may 
have infinitesimal frictional torque 
against axial rotation. The pur¬ 
pose of the present note is to 
report an observed value of this 
frictional torque. 

The arrangement used is a modi¬ 
fication of that previously reported 
by one of us 1 , A solenoid oarrying 
a steady direct current produces a 
magnetic field sufficiently strong to 
support a large fraction of the 
weight of the needle. A vane 
mounted on the needle controls 
the amount of light striking a photo-cell. The 
current from this cell is amplified and fed to a 
second lifting solenoid. Thus the needle is automatic¬ 
ally maintained at a pre-determined height. Vertical 
oscillations about this position were damped out by 
using a large resistance in, and capacitance across, 
the power supply for the amplifier output tube*. 
For this experiment the vane was a solid aluminum 
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alloy disk, 15 min, in diameter and 5 min. thick, 
mounted co-axially with the needle. The entire unit 
had a mass and moment of inertia of about 6 gm. 
and 0*8 gm. cm. 1 respectively. It was spun in vacuo 
by the action of the field of a small bar magnet 
mounted horizontally on an air-driven turbine* 
spuming below the disk at about 1,500 rov./sec. 

The rotor was speeded up to about 1,200 rev./sec. 
Its action was such as to indicate that small or large 
rotors probably can bo taken up to their bursting 
speeds with macroscopic stability, and that many 
types of drive may bo used. 

Damping observations were carried out at speeds 
in the neighbourhood of 600 rev./sec. with the driving 
magnet removed. Under these conditions, one 
encounters a frictional torque duo to residual gases, 
and three torques of electromagnetic origin due to 
misalignment and the earth’s magnetic field. In this 
preliminary work the rosidual gas pressure was 
estimated to be of the order of magnitude of HH mm. 
mercury, alignment was done roughly, and no attempt 


was made to neutralize the earth's field. However, 
the observed deceleration at the above speed was 
about 2xl0~* rev./sec.*, corresponding to a frictional 
torque of about 10"* dyne cm. 

It is believed that this device offers possibilities 
in experiments in which it is necessary to suspend 
rotatable systems under a variety of conditions. The 
low frictional torque exhibited suggests its use in 
experiments in which this property is useful directly, 
or indirectly os in the attainment of relatively 
constant rotational speeds for use in velocity of light 
determinations, etc. 

F. T. Holmes. 

Rouss Physical Laboratory, J, W. Beams. 

University of Virginia. 

May 12. 

1 Holmes, K. T., Phyt. Rev., 61, #89 (1987). 

1 Reported by F. T. Holmes at meeting of the Va. Acad. Soi., May 
7, 1987. 

* Beams, J. W., Weed, A. J., and Pickete, E. G., Science, 78, 386 
(1933). 


Points from Foregoing Letters 


Measurements of cosmic ray intensities at various 
atmospheric heights at Madras, India and San 
Antonio, Texas, indicate, according to Prof. I. S. 
Bowen, Prof. R. A. Millikan and Dr. H. V. Nehor, 
that the incident cosmic rays produce their maximum 
ionization before they penetrate more than ono tenth 
of the atmosphere. The authors deduce, from the 
absorption coefficient down to soa-lovol, that the 
particles in the cosmic rays are predominately 
positive electrons, not protons. 

Prof. G. Lemaitre points out that the discrepancy 
in the position of the magnetic centre of the earth, 
as determined from magnetic measurements and as 
calculated (from the variations in the intensity of 
cosmic rays along the magnetic equator), is consider¬ 
ably reduced if one tukes into consideration that the 
cosmic rays consist mainly of positively charged 
particles. 

A photomicrograph of crystals of lysozyme, a 
protein occurring in the nasal mucosa, capable of 
lysing certain bacteria, is submitted by E. P. Abraham 
and Prof, R. Robinson. From the ultra-violet 
absoiption spectrum, the presence of 4*4 per cent of 
tyrosine and 2 *2 per cent of tryptophane is deduced. 

Dr. T. Iredale and A. Maccoll find that ethylene 
bromide (CVH^Brg) decomposes at 340°-370° in a 
pyrex vessel into vinyl bromide (C g H,Br) and hydrogen 
bromide. This reaction is heterogeneous. No decom¬ 
position into ethylene and bromine was observed. 
The authors suggest that the trans form of ethylene 
bromide is the more stable at high temperatures. 

Addition of cocarboxylase to acetone-treated lactic 
acid bacteria (which had thereby lost the ability to 
dehydrogenate pyruvic acid) restores thoir power of 
dehydrogenation, or oxidation, according to F. Lip- 
mann. The presence of phosphate is essential to the* 
reaction, 

H. J, Almquist reports that vitamin K, 
which preserves normal blood-clotting in chicks, has 
been obtained in crystalline form. 

Dr, H. L. Peorse finds that hetero-auxin sprayed 
on to the shoots of plants of the broad bean grown in 
water culture causes swelling of the stem, epinasty 
of the leaves, and inhibition of the terminal bud, 


while the form of the root growth is unaffected. 
Approximately the same amount added to the culture 
solution retards the growth in length of the roots, 
and accelerates their growth in thickness, while the 
shoots, although slightly retarded, remain normal in 
appearance. 

Experiments with cuttings of Leptospermum sco- 
parium and of Ficus repens, confirming the root- 
stimulating properties of skatole, are reported by 
L. G. G. Warne and A. A. Jackson. 

C. A. Wingfield has compared the oxygen con¬ 
sumption of normal and gill-less nymphs of a mayfly 
at various oxygen concentrations. It appears that 
the gills play little or no part in respiration at high 
oxygen concentrations, and only aid the oxygen 
consumption when the oxygen content of the water 
is reduced to a low value. 

Using the Titchener-Ebbinghaus colour pyramid 
as the psychological colour solid, Dr. G. B. Welch 
calculates the number of discriminable colours to be 
of the order of 940,000. 

A curve submitted by J, A. Crowther and H. 
Liobmann shows that when a colloidal dispersion of 
graphite is treated with increasing doses of X-rays, 
its zeta-potential (measured by the velocity of the 
suspended particles in an electric field) alternately 
increases and decreases. 

A new determination of the charge of an electron 
by Y, Ishida, I. Fukushima and T, Suetsugu, with 
additional precautions and improvements, gives a 
value of 6 “ (4 *806 ± 3) x 1(H 0 e.s.u. 

An X-ray microscope by means of which a true 
enlarged image of chemically different layers, about 
I/100th millimetre apart, was obtained, is described 
by Dr. L. V. Haraos. It depends on the focusing of 
the characteristic secondary radiation emitted from 
a surface layer of an object subjected to primary 
X-ray irradiation. 

Drs. F. T, Holmes and J. W. Beams describe a 
maoroscopiealiy stable axial magnetic suspension 
which has a very small frictional torque. A six gram 
rotor when coasting at 600 r,p.s. required about eight 
minutes to lose one revolution per second. 
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Research Items 


Delaware Ceremonies and Dances 

Mu. Frank G. SrEOK, who haw made a detailed 
study of the Big House ceremonial of the Delaware, or 
Lenape Nation, now turns his attention to other 
ceremonies of no less im]>ortance, but of lesser dura¬ 
tion (Mem. Amer. Phil. Soe. t Philadelphia, 7 ; 1937). 
The Big House ceremonial lasts for twelve consecutive 
nights, and is the periodical communal ceremony, 
which is the consummation of Delaware religious 
fervour. It expresses their attitude towards the 
benign Supreme Being. In their annual cycle, however, 
there is a number of other rites and corernonios, in 
which they enter into relation with other spiritual 
beings, from whom, for the most part, evil is antici¬ 
pated. Even though the Lonapo have been removed 
from their original homo in Pennsylvania and New 
Jersey to Oklahoma, these ancient rites have con¬ 
tinued in practice down to the prosont day. It is 
probable that they are of a more ancient origin than 
the Big Houso ceremony. Somo of them, as for 
example the Grease Drinking ceremony and the Doll 
dance, are family properties handed down as obliga¬ 
tions to the tribe within the family group. The 
ceremonies are supposed to have originated through 
the mythical association of family ancestors with 
supernatural agencies. This is usually explained in 
a mythical narrative. Their purpose is to satisfy an 
offended spiritual force and to prevent a recurrence 
of the original misfortune avoided by the rite. The 
group performing the ceremony gains an added 
blessing in some form, such as an augmentation of 
crops. There are various officials of the ceremonial, 
of whom the chief is a master of ceremonies. The 
performance usually takes place at night. In addition 
to the description of the ceremonies, an account is 
given of the Delaware form of the dance taking 
place when the bones of the dead, from which the 
flesh has been stripped, are buried. 

Early Peruvian Textiles 

A EARUE number of specimens of textiles from 
early sites in the Nasca valley, Peru, numbering one 
hundred and sixty in all, collected by Prof. A, L. 
Kroeber in 1926, on behalf of the Field Museum, 
Chicago, have been described by Dr. Lila M. O’Neale, 
associate curator of textiles in the Museum of 
Anthropology at the University of California (Anthro¬ 
pology : Memoirs, Field Museum, Chicago, 2, 3). In 
an introductory note, Prof. Kroeber points out that 
Early Nasca textiles were not previously well known, 
and in fact were soarcely recognized ; but the present 
material affords adequate data for satisfactory study, 
owing to the fact that ho was able to establish the 
archaeological associations of his specimens. It has 
now been shown by Dr. Tello’s archaeological in¬ 
vestigations at Paracas that the finely embroidered 
polychrome shawls and garments, at first identified 
as Ioa and then os Nasca, are now to be associated 
with Paracas. The stylistic relation between Early 
Nasca pottery designs and those of Paracas textiles 
is so close as to leave little doubt of a common origin, 
the pottery probably being the earlier. The Early 
Nasca textile art discovered in association with Early 
Nacsa pottery is largely decorative and tends to the 
geometrical, while its representations of naturalistic 


impulses are relatively undeveloped. Nasca pottery 
and Paracas fabrics go together, while Naso a fabrics 
and Paracas pottery are alike in not attempting 
naturalistic representation. When the Early Nasca 
peoples wanted a picture on cloth, they painted it 
on. One oxamplo of this was found, duplicating in 
design a well-known Early Nasca pottery type, birds 
in attitude and placement in the design being iden¬ 
tical with birds painted on double-spouted jam. The 
most striking feature of the Early Nasca textiles is 
their range of colours. They show a total of 190 hues 
by comparison with a colour scale, the majority to 
be described in terms of red, orange and yellow. The 
material used is a finely spun cotton yam. Five of 
the eight standard weaves known to modem weaving 
were known to the Early Nascans, and in addition 
they did wrapped weaving, as in basketry. 

Problems of Population Density 

The biological principles affecting populations aro 
discussed by Raymond Pearl (Amer. Naturalist, 71, 
50), with references to experimental work on animal 
populations. He points out that the fundamental 
underlying principles are the same in man and in 
other animals; and that population growth or 
decrease has had an important effect in shaping 
political conduct and national policies, human popula¬ 
tions differing in size, growth and quality. He is 
inclined to conclude that the human population of 
the earth grew very slowly until about three centuries 
ago, and then, as a result of scientific discoveries, 
took a great spurt and so increased from some 
445 millions to more than 2,000 millions, or 40 persons 
per square mile of the earth’s land surface. He 
regards this cycle of population growth as about two- 
thirds completed, and compares it with the cycles of 
lessening population. He interprets these cycles as 
beginning with a period in which the population 
remains relatively constant, followed by abatement 
of some of the natural checks, which leads to rapid 
increase. Population density finally reaches a point 
where new stimuli, reinforced by gregariousness, lead 
to migratory movements and ultimate destruction of 
masses of individuals. In the same journal, Dr. 
Thomas Park discusses in detail the recent experi¬ 
mental work on insect populations, with special 
reference to density effects. 

Laboratory Diagnosis of Psittacosis 

Psittacosis or ‘parrot’ fever is a virus disease of 
cage birds, and is communicable to man, in whom it 
causes a serious and often fatal malady. This disease 
was comparatively prevalent in Great Britain and 
in the United States some years ago, and was of 
sufficient importance for the Ministry of Health to 
issue a memorandum, with recommendations upon 
its diagnosis and prevention. As a result of recent 
investigations, it has become possible to give more 
precise indications for the detection of the disease 
m man and in animals, and the Ministry of Health 
has published a report containing details of the 
technique of laboratory diagnosis (Laboratory Diag¬ 
nosis of Psittacosis. Rep>s. on Pub. Health and Med. 
Subjects, No, 80. London : H.M. Stationery Office. 
6d. net). The examination of suspected birds and 
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of suspected human beings is described. The staining 
of smears of material for virus bodies, and the 
microscopic appearance of the virus are also described, 
and the appearances found are illustrated in an 
excellent coloured plate. 

Feeding of Chirocephalus 

Sib E. Ray Lankester in his essay on Apus (1881) 
first used the term ‘gnat ho base’ for the proximal 
endite of the trunk limb, stating that it was a jaw- 
process which clearly had the function of assisting, 
by means of apposition to its fellows on the opposite 
side, in seizing and moving particles which may he 
introduced into the mouth. A. G. Lowndes, in 
his recent paper on Chirocephalus (The Term “Gnatho- 
base” (Lankester). Proc. ZooL Soc. Loud ., B, Part 1 ; 
1937), is in complete agreement with Lankester, and 
concludes from direct observations and by the use 
of his strobographic method, described in Nature 
(136, 1006 ; 1935) that the sotules of the basal 

endites can and do act in apposition while the limbs 
are working normally. He finds, however, that they 
do not do so always, and this, ho believes, confirms 
his previous observation that tho endites are under 
both muscular and nervous control and that one 
need not look upon the passage of food particles 
towards tho mouth os being in any way automatic. 
Mr. Lowndes and his pupils have examined hundreds 
of specimens of Chirocephalus for gut contents, and 
find that the food consists almost entirely of quite 
coarse particles, such os remains of vascular bundles 
of leaves, etc., which are to be found at the bottom 
of most ponds. Other detritus such as algal filaments, 
leaves of moss, and dead Entomostraca are also 
found in the gut. 

New Porcellanids and Pinnotherids 

Under the title “Porcellanids and Pinnotherids 
from Tropical North American Waters”, Mr. Steve A. 
Glassel describes several interesting forms, mostly 
collected by himself (Trans, San Diego Soc . Nat. Hist 
8, No. 21 ; 1936) from the west coast of Mexico and 
from the Gulf of California. Four new species of 
Petrolisthes , three of P isosoma t two of Pachycheles and 
three of Porcellana are included. The now genus 
Orthochela in the Porcellanidtc is created for another 
new species, O. pumtia , which is very peculiar in tho 
shape of its carapace, resembling Uroptychus in the 
family Galatheidfe. This crab is figured and also 
the outer maxillipedes of the threo new species of 
Pinnotheridee, Fabia unguijalcula, Dissodactylus 
xantusi and Pinnixia richardsoni. Otherwise the 
paper is not illustrated. 

Locust Control 

The Committee on Locust Control of the Economic 
Advisory Council has issued a fifth survey of the 
locust outbreak in Africa and Western Asia. The 
latest of these surveys deals with the situation in 
1936 and has been prepared by Dr. B. P. Uvnrov, 
in collaboration with Miss W. Milnthorpe, of the 
Imperial Institute of Entomology. Jt appears that 
the outbreak of the three species of locusts, which 
have brought about so much damage during the past 
eleven years, is subsiding. At the same time it is 
pointed out that no relaxation in the campaign of 
locust investigation would be justified on this account. 
The desert locust, for the first time since 1926, had 
not invaded North Africa. The appearanoe of a 
swarm in May, 1926, in the Darfur province of the 


Anglo-Egyptian Sudan is disquieting, since its 
origin must be in an unexplored coastal area of the 
Red Sea. The possibility that it may sooner or later 
develop into a new invasion needs to bo kept in 
mind. As regards the African migratory locust, it is 
now known that tho outbreak centres are in the 
Middlo Niger region. It is believed that this area 
is the only real danger spot in the whole continent 
of Africa in so far as this species is concerned. 
Practical measures are being planned for the perman¬ 
ent supervision of that outbreak area. With the 
red locust, heavy mortality has been caused by the 
fungal disease Empusa grylli among both tho hoppers 
and winged forms. Viewed generally, the outbreak 
of this speoios is on the decline; but swarms are likely 
to be still produced for some years to come. 

Mutation in Tobacco Virus 

Mutations in viruses aro the aubjeot of a paper 
by Dr. H. H. McKinney (J, Hered., 28, No. 2), who 
cites experimental work, especially with mosaics of 
tobacco. While these viruses tend to remain true to 
typo over long periods, yet they give rise in local 
zones of the infected plant to aberrant viruses which 
when isolated induce distinct symptoms. Some of 
these aberrant viruses in turn give rise to others. 
This is interpreted as a mutational phenomenon. 
Such mutants differ in the changes they produce in 
the chlorophyll mechanism of the leaf, some pro¬ 
ducing no disturbance, others a slight disturbance 
(light green mottling), others a yellowish-green, 
yellow or even almost white colour. Temperature 
has an important effect on these disturbances. 
Nearly a hundred mutants have been isolated from 
the common mosaic, but the number of distinct types 
is uncertain. Sub-mutants are also produced, the 
whole system of types tending to show certain 
relationships, The generation of these bodies is 
believed to be different from that of an enzyme from 
its precursor. The primary virus and its mutants 
are regarded as a series of oiosely related compounds 
which function essentially as genes. 

A Rice Fermentation 

Alcoholic fermentations fall into three groups ; 
(1) the direct inoculation of the fruit juice by yeasts 
as in wine production ; (2) the fermentation of a 
grain extract after pretreatment as the malted grain 
in boor; and (3) the reinoculation of a partially 
cooked plant material. Rice as a source of alcohol 
has had to be approached from this third angle by 
K. Rami Reddi and Dr. V. Subrahmanyan, of 
the Indian Institute of Science, Bangalore, who have 
published a most interesting paper upon ‘Sonti* 
fermentation (Trans. Nat, Inst. Sci. f India , 1, No. 11, 
1937), which describes and analyses traditional 
methods of rice fermentation handed down from 
father to son, often as secret customs in small village 
communities, and then gives a preliminary estimate 
of their biochemical and biological basis. The ‘Sonti’ 
fermentation is practised in certain districts of the 
Madras Presidency. The main organism associated 
with the process appears to be a hitherto undeaoribed 
species of Rhizopus provisionally named Rhizopus 
Sontii. It is allied to R. cambodia, but its physiological 
activities are more pronounced. Indeed R. Sontii 
may have a practical future before it as it liquifies 
and saccharifies cooked rice more rapidly than other 
well-known organisms, including Aspergillus oryxes* 
This paper is fascinating in its linkage of tradition 
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with modem problems of biochemistry and mycology, 
and it shows the groat possibilities of advance in 
standards of nutrition os the result of scientific study 
of methods of food preparations that are acceptable 
to a conservative native population. Studies of the 
species of Rhizopus isolated from Chinese yeast cokes 
such as are used in brewing alcohol from cereal grains 
in China, Manchoukou and Korea are also being 
extensively carried out by M. Yamazaki, professor 
of zymology (Bull. Ut&momiya Agric . Coll., A, 2, 
No. 6, 1937). 

Cyclones in the South Indian Ocean 

Miscellaneous Publications of the Royal Alfred 
Observatory, Mauritius, have in recent years included 
an annual publication in which an account is given of 
all the tropical cyclones that have been noted in the 
last cyclone season in the South Indian Ocean from 
Cocos Keeling Island across to Madagascar and the 
adjacent coast of South Africa. Publication No. 16, by 
N. R. McCurdy, director of the Observatory, which is 
the seventh of its kind, oovors the season 1933-34. The 
numbor of depressions of sufficient intensity to be 
classed as tropical cyclones or hurricanes in that 
season was eight, which is about the average numl>er ; 
but the weather was more than usually disturbed 
during the hurricane season, and seven other disturb¬ 
ances are referred to briefly. It is said to have 
become increasingly evident in recent years with 
improvements in the synoptic charts, that the forma¬ 
tion of cyclones is closely related to the periodic 
invasions into low latitudes of the cooler air associated 
with subtropical high-pressure systems. Those 
systems usually move north-eastwards from South 
Africa but sometimes northwards. In the season under 
discussion, areas of disturbed weather always de¬ 
veloped at the northern limit of the high-pressure 
wave when the latter was of appreciable intensity, 
and these sometimes led to the development of a 
tropical cyclone. Observations with pilot balloons 
at Mauritius Bhowed that this happened whenever 
the east or south-east trade winds of the ‘high’ 
extended up to 5,000 metres. This is held to be a 
result of importance in forecasting, in the absence of 
enough observations from the Indian Ocean to the 
north of Mauritius to permit of the approach of 
cyclones to be studied for some days !>efore their 
arrival near to or over the island itself. None of 
the storms of this season appears to have been of 
very outstanding intensity, but some showed interest¬ 
ing features; for example, that of January 26- 
February 2, which was deflected from its course by 
the high land of Mauritius, although the highest 
‘peak’ of the island has only an elevation of about 
2,700 ft. Another storm in March was broken up 
into two centres by its encounter with Madagascar, 
and soon died out. 

Absolute Measurements of Sound Intensity 

E, N. da C. Andrade and R. C. Parker (Proc. 
Roy. Soc., A, 159, 507) have measured the amplitude 
of vibration of smoke particles suspended in a 
vibrating air column. A theoretical calculation shows 
that, in the case of fine particles (radius about 0*03 g), 
this amplitude is very nearly indeed that of the air 
itself, and this result is confirmed by the fact that 
particles of different size in the same air column 
show the same amplitude of motion. The particles 
were seen and photographed by scattered light : they 
appeared as well-defined short lines of light. The 
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apparatus was kept at a constant temperature both 
to reduce convection and to give generally consistent 
operation. When the apparatus had been calibrated, 
it was used to determine the minimum amplitude 
audible to a number of observers. The end of the 
tube was allowed to radiate into the open air, and 
the intensity varied while the observer indicated 
when the sound passed above and below his threshold 
of hearing. The observed minimum intensities for 
audibility were very similar for a number of observers. 
They corresponded to a pressure variation of 
1*2 x 10" 9 dynes/cm. 1 b.m.s. at 410 cycles and 
0*9 x lb-* dynes/cm. 8 b.m.s. at 646 cycles. The 
corresponding energy fluxes are 3*4 x 10~* erg./cm.* 
sec. and 2*1 erg./cm.* sec. 

Lead Borates 

A knowledge of the system PbO-BiO s is of 
importance in the manufacture of ceramic glazes and 
glasses, and a study by well-known methods involving 
quenching and petrographic examination has been 
made by R. F. Cellar and E. N. Bunting (J. Re*. 
Nat,. Bur. Stand. , 18, 585 ; 1937). Four compounds 
were characterized, namely, 4PbO,B f O* occurring 
in two forms and melting congruently at 565° ; 
2PbO,B t O* occurring in two forms and molting 
incongruently at 497° ; 5PbO,4B a O!, melting incon- 
gruently at 648° ; and PbO,2B a O a melting oon- 
gruontly at 768°. No evidence of compounds richer 
in B,0| was obtained, although these have previously 
been rej>orted. Particular attention was given to the 
proof that the compound 6PbO,4B t G, is not the 
metaborate (PbO,B a O,). The eutectic of lowest melt¬ 
ing point, 493°, was composed of 88 per cent PbO 
and 12 per cent B a O a . The report also gives the 
indices of refraction and optical characters of the 
compounds, and the indices of refraction, coefficients 
of expansion and softening points of some lead 
borate glasses. 

Isotopes of Potassium 

The abundance ratio for the two principal isotopes 
of potassium, K"/K 41 (the exceedingly rare isotope 
K 40 is responsible for part and possibly all the 
radioactivity) in various animal tissues has been 
measured by J. H. Yoe and R. T. Hall ( J . Amur. 
Chem » Sue., 59, 869 ; 1937) by means of the mass 
spectrograph. Any process which concentrates K 41 
will doubtless concentrate K 46 , and as speculations 
have been made on the possible biological importance 
of potassium, owing to its radioactivity, it was of 
interest to see whether the abundance ratio varied 
in different tissues. The results showed that the 
ratio for most organs is close to the value found 
for most plants and minerals and for ocean water. 
A few tissues, such as the lining of the auricle and 
the lining of the small intestine, appear to possess 
an abnormally high concentration of K 9# , whilst bone 
marrow is abnormally high in K u . The atomic 
weight of potassium was calculated, with the most 
probable value of the packing fraction and the con¬ 
version faotor ; for most tissues it is 39*094. Since 
all deviations from this normal value are small, it 
does not seem probable that potassium in animal 
tissue could be distinguished from mineral potassium 
by radioactive measurements as has been suggested 
by some investigators. The results with bone marrow 
indicate a possible relationship between the abundanoe 
ratio and the age of the animal, and hence with the 
development of embryonic cells within the organism. 
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The International Congress of Agriculture 

Meeting at The Hague 


r ”P'HE seventeenth International Congress of Agri- 
J. culture was held at The Hague on June 15-24. 
Great Britain was officially represented for the first 
time for many years, though at recent congresses 
members of the Women's Institutes and the Horace 
Plunkett Foundation have boon present. There is 
always a tendency in Great Britain to regard inter¬ 
national congresses, other than those of specialists, 
as somewhat in the nature of ‘joy-rides'. Languages 
undoubtedly present a difficulty that woighs more 
upon our people than upon Continentals, anti this 
applies more particularly to those informal discussions 
and personal contacts from which those who parti¬ 
cipate in the Congress gain most. 

The abstention of British representatives of agri¬ 
culture from this Congress has most probably been 
due to the feeling that their industry is fundamentally 
different from the European system, in which peasant 
farming predominates. However, nowadays nearly 
all nations have embarked upon policios of control 
and regulated marketing, about which there is 
much to be heard from the Continental experiments, 
which aim like our own at the safeguarding of an 
industry ill-adapted to hold its own under modern 
conditions, From every nation one hears the same 
tale of low prices, of the inability of the farmer to 
hold his own against the trader or to got his products 
to the consumer at prices commensurate with those 
which ho receives, and of the drift of men from the 
land. A ‘Green International’ is not possible, so 
diverse are the interests and the organization of the 
land and the farmers in different countries, but one’s 
domestic policy is more likely to be successful if it 
is informed of what is going on elsewhere. 

From the technical side, Holland is the country 
most worthy of study by the British farmer ; its 
agriculture is highly accomplished and works under 
conditions of mixed capitalist exploitation and small 
holders, analogous to our own. Livestock bulk large 
in the system and the organization either of registra¬ 
tion, disease prevention, advice, even of shows, 
affords us much to think about. The production of 
sugar from beet is higher in the Netherlands than in 
any other country—fbr the years 1926-29, 4,000 lb. 
per acre as against 2,600 lb. in Great Britain. Veget¬ 
able growing exhibits on exceptionally high general 
level of efficiency, even if some of our experts need 
fear no comparison. 

It was therefore somewhat of a lost opportunity 
that British representation at the Hague Congress, 
except in the women’s section, was still so limited. 
The formal opening was attended by H.R.H. Prinoe 
Bernhard and a representative of the Queen, the 
Prime Minister of the Netherlands and the Minister 
of Agriculture, the Minister of Agriculture of Italy, 
the president and secretary general of the Inter¬ 
national Institute of Agriculture at Rome, and 
representatives of forty nations in all. In welcoming 
the Congress, M. Colijn, Prime Minister, made a 
courageous speech on the necessity of breaking 
down the trade barriers between nations which have 
so often been set up in response to the pressure of par¬ 
ticular interests. This was followed by a remarkable 


demonstration, at which the representatives of one 
country after another affirmed that the maintenance 
of peace was the prime necessity for the maintenance 
of agrioulturo and indeed of the world’s civilization. 

Then, as is customary, the Congress resolved itself 
into its various committees. The hirst and third sec¬ 
tions, dealing with agrarian policy and co-operation 
respectively, bore perhaps little upon British condi¬ 
tions, though the discussion on the international 
market for butter was of interest to the Dominions, 
The second section discussed education and pro¬ 
paganda, and the chief point raised was the import¬ 
ance of economic studies in the agricultural oollegos 
as a means of preparing trustworthy leaders of 
opinion in these times when so much legislation 
affecting agriculture is being proposed. The fourth 
section, on plant production, produced discussions 
on the improvement of protein yield from light soils 
and on vernalization, with some reference to the 
recent clash between the advocates of vomalization 
and the geneticists in Russia. Of great interest was 
the account of recent legislation in Germany to 
restrict the number of varieties of farm crops that 
can be offored for sale, a restriction dependent upon 
an organization for testing the productivity of the 
immense number of varieties that are more or less 
in cultivation. It was reported, for example, that 
from the 348 varieties of wheat formerly to be found 
in Germany, only 11 may now be sold, with a further 
34 under trial. The vexed question of assuring to 
the breeder of a new variety protection analogous to 
that of a patent was discussed at some length. If 
legislative control is obtained of the varieties that 
may be offered for sale, it is possible to secure 
royalties on the stocks multiplied from the original 
which has been duly characterized and registered, but 
while something is thus practicable internally, the 
situation is complicated by the existence of inter¬ 
national trade and the lack of any general system of 
testing and registration. In the section on livestock 
production, discussion chiefly turned on the role of 
vitamins and mineral accessories, anti several of tho 
papers presented merit oareful consideration. 

In tho woman’s section the chief report had boon 
prepared by Mrs. Haldane, on public health regula¬ 
tions in English villages. The role of the woman in 
agriculture is obviously much larger in the European 
countries than in Great Britain, owing to tho pre¬ 
dominance of peasant farming; hence the greater 
attention that is being paid to instruction in the 
domestic economy of the farm. 

The Congress was admirably prepared and or¬ 
ganized ; before the meetings copies were available 
in French of the reports and of the main communica¬ 
tions. It might, however, well be laid down that a 
speaker whose paper has been printed should not 
read it at length, particularly in a language in which 
he is not at home; in some sections the time 
for discussion was seriously curtailed by this. 

The Congress was followed by excursions to the 
reclamation works of tho Zuider Zee, the experiment 
station at Wageningen, and to farms representative of 
the milk production and market gardening industries. 
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The National Physical Laboratory 

Inspection by the General Board 


T HE annual inspect ion of the work in progress 
at the National Physical Laboratory was made 
on June 22, by the General Hoard and also by about 
two thousand visitors, who were received in the High 
Voltage Laboratory by Sir William Bragg, president 
of the Royal Society, chairman of the Board, Lord 
Rayleigh, chairman of the Executive Committee, and 
Sir Frank Smith, director of the Laboratory. Amongst 
the numerous exhibits in the eight departments of 
the Laboratory the following may be mentioned. 

A comprehensive investigation into the thermal 
properties of a number of alloy steels is being made 
in the Physics Department up to temperatures of 
the order of 8(KC C. The thermal and electrical 
conductivity, specific heat, latent heat at the 
transformation points, and thermal expansion, are 
measured in vacuo. The specific and latent heats 
are determined by measuring the rate of rise of 
temperature of a hollow cylindrical specimen in 
which an electric heater is embedded. Loss of heat 
by radiation is avoided by surrounding the specimen 
with a jacket of low thermal capacity, which can be 
adjusted always to the same temperature as the 
specimen. The thermal conductivities of a large 
variety of materials are also measured in this sootion, 
the method generally omployod consisting in the 
determination of the electrical energy required to 
maintain a known difference of temjjeraturo across 
a specimen of slab or cylindrical form, lateral flow 
of heat either being annulled by some form of guard 
system or else determined by a separate experiment. 

In another building the apparatus used for the 
accurate realization of various points on the Inter¬ 
national Temperature Scale was shown, and the 
routine testing of various types of thermometers was 
demonstrated. It should be mentioned here that 
approximately half a million clinical thermometers 
have been tested at the Laboratory during the lost 
year. 

The radiological work done at the Laboratory can 
be divided into two sections, one devoted to the 
precise measurement of the properties and intensities 
of X-rays and gamma rays and the other to the 
application of radiography and diffraction methods 
to the study of the structure of materials. This latter 
has now bocome a valuable experimental tool, and 
typical results obtained by it on electro-deposited, 
heat-treated and strained metals, tooth-enamel and 
dentine were shown. A considerable amount of 
radium has been tested lately, and a valve amplifier 
apparatus for facilitating this work was demonstrated. 
The lead equivalents of various building materials to 
X-rays of different hardness have also been investi¬ 
gated, and the superior performance of barium 
concrete in this respect was illustrated. 

A popular exhibit in the acoustics laboratory— 
which is at present in process of enlargement—was 
designed to test the efficacy of various anti-drumming 
treatments applied to metal panels representative of 
the bodywork of vehicles. The panel under test is 
held in a rigid square frame which is attached to a 
moving-coil loud-speaker movement at each comer 


and thereby driven at any desired frequency. The 
acoustic output is measured over a range of fre¬ 
quencies. The measurement of the absorption 
coefficient of sheet material was also demonstrated 
in the reverberation room, and a portable instrument 
for the measurement of noise, in which the peculiarities 
of the average human ear in this respect have been 
copied, was shown. 

In the Optics Division, apparatus for measuring 
the intensity-response function of thermopiles and 
also the time-constant of this response was demon¬ 
strated. In the latter, the thermopile is connected 
to a condenser which is discharged through a 
ballistic galvanometer by an adjustable time-switch. 
Amongst the numerous exhibits here devoted to the 
measurement of colour a spectrophotometer for 
opaque surfaces was noted. The feeble intensity 
available from such a surface is counteracted by 
using a zonal concave mirror which focuses the light 
received from the specimen on to a photo-electric cell. 

The Electrical Standards Division is now in a strong 
position with regard to the absolute determination 
of the ohm, inasmuch as the value finally obtained by 
the a.o. method devised by Albert Campbell has been 
found to agree to within 1 part in 100,000 with that 
obtained by the Lorenz machine. The apparatus 
used in these refined measurements was exhibited 
and the precautions neoessary to attain the required 
accuracy were illustrated. Amongst other exhibits 
in this section was a simple form of apparatus for 
calibrating audio-frequency oscillators, using 50-cycle 
A.c. mains as a standard. The 50-cycle wave-form is 
distorted by passage through a metal rectifier and 
then mixed in suitable proportions with the oscillator 
output. The resulting combination is passed through 
a telephone in series with another metal rectifier, 
and integral multiples of the mains frequency are 
revealed by the presence of beats. A new type of quartz 
ring oscillator which will form the principal unit in a 
standard clock for the Royal Observatory, Greenwich, 
was also shown, together with the quartz bars used 
in a recent experiment, which showed that the 
frequency of vibration of these bars remains constant 
to i 4 parts in 10 u irrespective of their orientation 
in a horizontal plane. This has been cited as being 
the highest precision ever achieved in a physical 
measurement. 

In the Eloctrotechnics Building, the standard 
apparatus for the routine testing of alternating and 
direct current meters of all kinds was shown. The 
■functioning of the thyratron stroboscope recently 
developed was illustrated by cathode ray oscillograms 
of the current in various parts of the operating 
circuit, and the results of a comprehensive theoretical 
and experimental investigation into the eddy-current 
losses in square-section alternating current conductors 
were also shown here. 

The work in the High Voltage Laboratory is mainly 
carried out with impulsive voltages, and cathode ray 
oscillograms illustrating the work recently done were 
exhibited. In addition, the testing of a pin insulator 
with simultaneous alternating and impulsive voltages 
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was demonstrated, and the relation betweon the 
phase of the impulse and the probability of an 
ensuing power arc illustrated. The demonstration 
of high voltage sparks proved, os usual, to be a very 
popular exhibit. 

In the Photometry Building, an exhibit which 
attracted attention was concerned with street lighting. 
A cinema fihn was prepared from a series of photo¬ 
graphs of a night street scene and the projected 
image viewed from a definite position. On recognizing 
the change from one scene to another, the observer 
presses a key which operates the shutter of a camera, 
thereby recording the instantaneous position of the 
film, and hence the delay in recognition. This has 
been carried out with various sources of illumination 
in order to find out if any of them have advantages 
from this point of view. In this building there were 
also exhibits illustrating the routine testing of 
electric lamps, maintenance of photometric standards, 
and other illumination research. The photo-electric 
spectrophotometer recently developed was shown in 
operation : this has materially reduced the time and 
tedium involved in visual measurements of this 
nature. 

In the Radio Department the chief exhibits, which 
were shown on the same occasion last year, wore a 
direction-finding radio receiver for use on wave¬ 
lengths between 8 and 10 metres, a self-checking, 
direct-reading, frequency-measuring equipment for 
'the range 1-70 megacycles per second, which is based 
on a standard 1,000-cycle tuning fork, and a number 
of coils and condensers of very low or adjustable 
temperature-coefficients of reactance. 

The synchronization of a pulse transmitter and 
receiver, such as are used in the ionosphere research 
of the Radio Department, where the frequency of 
the exploring waves may bo varied over the range 
1 20 megacycles per second, lias been effected auto¬ 
matically. The receivor i« tuned by means of a small 
reversible electric motor, suitably geared down, 
which is controlled, through a system of relays, by 
currents which depend on the difference in frequency 
between the transmission and the frequency -change 
oscillator of the receiver. 

An interferometer for routine measurements of 
block gauges which was exhibited in the Metrology' 
Department has very materially decreased the time 
occupied by such tests. A series of gauges is wi-ung 
radially on to a circular lapped plate which is rotated 
so that each is viewed successively in light of four 
monochromatic radiations from a cadmium lamp. 
By estimating to I /10th of a fringe for each radiation, 
the amount by which the path-difference between 
light reflected from the surfaces of the gauge and the 
plate differs from an integral number of wave-lengths, 
and knowing the approximate thickness of the gauge, 
the true thickness may be determined rapidly and 
without ambiguity. Amongst the new exhibits in 
this Department was a comparator sensitive to a 
millionth of on inch, and a circular dividing table 
reading to 1 second and accurate to 5 seconds of arc, 
lu which the driving mechanism and the reading 
mechanism are entirely separate, so that the latter 
*** n °t subject to wear. 

An appliance for measuring the drunkenness (that 
is, departure from a true helix) of screw threads was 
shown. A pair of round-nosed feelers attached to a 
floating carriage register in the vee-groove of the 
*K>mw at opposite ends of a diameter. Rotation of the 
screw produces axial movement of the feelers, and 
*ny inequalities in the movements of the two feelers 
18 revealed on a dial gauge capable of detecting 


errors as small as 0*00005 inch. A horizontal pro¬ 
jection machine has just been completed. By using 
suitable lenses, plate gauges up to 3 inches in length 
can be projected as a whole to a magnification of 25, 
the maximum error over any part of this field not 
exceeding 0*0002 inch, whilst the threads of screw 
gauges Tip to 8 inches in diameter, and the teeth of 
large gear-cutting hobs, can be examined at a 
magnification of 50. An experimental machine for 
testing the wearing qualities of gauge steels consists of 
a lapping table on which three ring-shaped specimens 
rest. The table and the specimens all rotate slowly 
about their own axes, thereby reproducing a 
lapping operation. 

The combined fatigue testing machine developed 
in the Engineering Department was in operation on 
specimens of cast material for use as crankshafts. 
The high resistance to fatigue of these materials has 
emerged from the results so far obtained, and a law 
has been devisod determining the behaviour of oast 
materials under conditions of combined bending and 
torsional fatigue stresses. Another exhibit of interest 
showed the results of fatigue tests under corrosive 
conditions, and the effect of using protective coatings 
to combat the deleterious effects thereby obtained 
on a number of steels. Amongst tho exhibits con¬ 
nected with problems of lubrication, the influence 
of small quantities of water on the lubricating value 
of a motor-car oil was shown. In a journal-bearing 
machine, a reduction of seizing temperature from 
200° C. to 140° 0., and an increase of about 40 per 
cent in tho minimum friction, was obtained, with 
only 0*05 per cent of water. 

In the Metallurgy Department the development of 
magnesium alloys has continued, and data showing 
the valuable properties possessed by certain alloys 
containing aluminium and cerium were illustrated. 
In tho rolling mill, the technique of working these 
alloys was demonstrated, and some very clean ex¬ 
amples of forged and machined work were exhibited. 
A careful exploration of tho delta region of the iron- 
carbon system has recently been made, using materials 
of the highest purity in vacuo. The results were 
exhibited in the form of the constitution diagram 
of this particular region of the iron-carbon system. 
Tho iron used in this and other researches is pre¬ 
pared in the Department by rtnluction of ferric oxide 
in hydrogen. The vacuum fusion method of deter¬ 
mining the oxygen content of steels has boon improved 
in reliability by the removal of gases from the 
apparatus at 2,200° C., thereby reducing both the 
correction to be applied ami the time taken to carry 
out a test. The main results of the work which has 
been done on dental alloys for several years were 
summed up in a model, which shows the relation 
between the composition of the alloy and its volume 
change during setting. The narrow limits within 
winch a satisfactory alloy lies were thus well illus¬ 
trated. Experiments have been made in this Depart¬ 
ment on the diffusion of gases through wood. With 
hydrogen diffusing across the grain, it has been found 
that tho rates vary by os much as 2,500 to l, depend¬ 
ing on the variety of wood under test. 

The electron microscope is being developed as an 
experimental tool, and a magnified image of a very 
fine wire gauze was exhibited to show some of the 
possibilities of this instrument. 

In the Aerodynamics Department the pitot- 
traverse method of measuring aerofoil drag appears 
to be now more widely used, and satisfactory agree¬ 
ment has been obtained between this and balance 
measurements. The drags of a number of aerofoils 
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with various surface finishes have been measured in 
the oomprossed air tunnel up to a Reynolds number 
of 24 millions. Similar experiments on a thin 
aluminium plate with suitably shaped leading and 
trailing edges have given very good agreement with 
the theoretical curve for turbulent flow over a flat 
plate except at low Reynolds numbers, whore the 
experimental curve tends to fall to the theoretical 
curve for laminar flow. Two other exhibits in this 
Department were devoted to the investigation of the 
transition from laminar to turbulent flow along the 
boundary of an aerofoil, one employing a visual—or 
photographic- method, and the other a hot wire 
method of detection. 

In the large ‘duplex 1 wind tunnel the effect of the 
slipstream from the propellers of a model monoplane 
on the stability of the model was being studied, the 
propellers being driven by an internal dec trie motor. 
Another exhibit of interest hero was concerned with 
the problem of wing flutter. The aerodynamic forces 
acting on a wing section subjected to a sinusoidal 
pitching motion are measured by the aid of a magneto¬ 
striction stress recorder. The high-speed tunnel, 
which operates by induction from the exhaust from 
the compressed air tunnel, has been employed in the 
investigation of the behaviour of aerofoils up to 
speeds of more than 6(M) miles per hour, where the 
effects of the compressibility of air attain a pre¬ 
dominating importance. 

Experiments on the improvement of ships’ life¬ 
boats enabling them to avoid shipping seas in rough 
water were in progress in the William Froude 
Laboratory, and the results obtained with a model 
have been confirmed by full-scale trials of a lifeboat 
of the best design. Tests were also being made in 
the new tank on a model propeller partially immersed 
in water, as for a ship in ballast condition. Auto¬ 
matic records of thrust, torque, revolutions, etc., are 
mado at different immersions. By means of a strobo¬ 
scope, the action of the blades upon the water during 
emersion and submersion is observed. It should be 
noted that during 1936, 88 ship dosigns were tested 
in this Laboratory, representing 80 per cent of the 
merchant shipping listed as “under constmetion’ 1 in 
Great Britain. 


University Events 

Cambridge. —Dr. H. J. Bhabha, of Gonville and 
Cains College, has been awarded an 1861 Exhibition 
studentship. 

The General Board recommends that throe addi¬ 
tional part-time University lectureships in zoology 
be established from October 1 ; that an additional 
University demonstratorship in zoology be established 
from October 1, and that a readership in inverte¬ 
brate zoology be established for one tenure only, 
and that the General Board be authorized to 
appoint Dr, C. F. A. Pantin to this post from 
October 1. 

Dr. R, N. Chopra, of Downing College, has been 
approved for the degree of So.D. 

At Christ’s College, Dr. R. D. Davies, of Gonville 
and Cains College, has been elected into a research 
fellowship. Dr. Davies was elected to a Salomons 
engineering scholarship in 1921, and was placed in 
Class I of the Meohanioal Sciences Tripos in 1922, 
He is a University demonstrator in engineering and 
was formerly a captain in the Royal Engineers. 


July 3, 1937 

Sir David Chadwick, formerly a scholar of Sidney 
Sussex College, secretary of the Imperial Economic 
Committee and of the executive council of the 
Imperial Agricultural Bureaux, has been elected an 
honorary fellow of Christ’s College. 

London. —University postgraduate studentships 
of the value of £160 for one year have been awardod 
to W. J. Allum (Imperial College—Royal College of 
Science), W, J. Arrol (Queen Mary College and 
Imperial College-Royal College of Science), Eliza¬ 
beth Carey (Univorsity College), J. A. Kitchener 
(University College), D. McMillan (University 
College), J. D. Marcantorii (Queen Mary College), 
Dorothea Metlitzky (University College), A. A. 
Ruddock (University College, Southampton) and 
Elizabeth Sweeting (Royal Holloway College). 

The University studentship in physiology of the, 
value of £100 has been awarded to J. P. Quilliam| 
(Univorsity College) who will carry on physiological! 
research at University College. 

O. A. Saunders has been appointed as from October 
1 to the Clothworkers’ readership in applied thermo¬ 
dynamics tenable at the Imperial College—City and 
Guilds College. Since 1932 he has been lecturer in 
applied mathematical physics at the College. 

Oxford. —Sir Farquhar Buzzard, Christ Chuich, 
and I. O. Griffith, Brasenoso College, have beon 
elected to the Hebdomadal Council. 

Dr. A. D. Gardner, University College, lias been 
appointed to the new readership in bacteriology as 
from October 1. The title of professor has been con¬ 
ferred on Dr. A. D. Gardner . Dr. A. H. T. Robb- 
8mith has been appointed assistant director of 
pathology at the Nuffield Institute. 

The senior mathematical scholarship for 1937 has 
been awarded to G. L. Camm of Balliol and New 
Colleges. 

Dr. H. M. Sinclair, Oriel College, has been elected 
to an official fellowship and tutorship in physiology 
at Magdalen College. Mies M. G. Adam, sonior 
scholar of Lady Margaret Hall, has been appointed 
assistant tutor in science at St. Hugh’s College. 
At Christ Church, J. F. Hope Simpson (Balliol 
College) has been elected to a senior scholarship for 
work in botany and J, A. Moy-Thomas re-elected to 
a lootureship (the equivalent of a research fellowship) 
in zoology. 

J. A. Boycott, Brasenoso College and Miss E. J. 
Oookram, Society of Oxford Home-Students, have 
been granted degrees of M.D. Dr. N. C. Wright 
(Christ Church), of the Rowett Institute, haa been 
granted the degree of D.Sc. for his work on proteins. 

At Queen’s College, M. Abercrombie has been 
elected to a junior research fellowship for work in 
zoology and E. P. Abraham, New College, to a 
taberdarship for work in chemistry. 

R. Campbell Thompson, Merton College, has been 
elected Shillito reader in Assyriology in succession 
to the late Prof. 8. Langdon. 

St. Andrews. —At a graduation ceremonial to be 
hold on September 28 in connexion with the celebra¬ 
tion of the quater-centenary of St. Mary’s College, 
the honorary degree of LL.D. is to be conferred 
on Sir Leonard Woolley, archaeologist, among others. 

The following appointments have reoently been made s 
J. Dewar to be lecturer in ohemistry in the United 
College, St. Andrews; T. G. Cowling to be lecturer 
in mathematics, and R. E. Stedman to be lecturer 
in philosophy, both in University College* Dundee. 
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Science News a Century Ago 

The Grand Junction Railway 

The most important addition to the railways of 
Groat Britain in 1837 was the Grand Junction Rail¬ 
way, uniting Birmingham with Liverpool and Man¬ 
chester. The Bill for the line had been passed in 
1833, and in 1834 the directors appointed George 
Stephenson and Joseph Loeko as joint engineers. 
Stephenson withdrawing in August 1835, Looko 
became engineer-in-chief, mid the line was con¬ 
structed under his supervision. The opening of the 
line took place on July 4, 1837, when a train left 
Newton on the Liverpool and Manchester Railway 
at 7.0 a.in. and, after stopping at Crowe, Stafford 
and other places, finally arrived at Birmingham at 
11.30 a.m. The distance was miles. Describing the 
events of the day, the Morning Herald said : “From 
Wolverhampton to Birmingham a gen oral holiday 
appeared, to be observed and the scene was highly 
interesting both to the observed and observers. 
Tents were pitched in several fields, and parties 
given by the respective tenants in honour of the 
day. The weather was extremely boautiful, and the 
freedom from dust which exists on railways is another 
interesting feature connected with this branch of 
mechanics/' Among the most notable works on the 
line was the Dutton Viaduct, over the valley of the 
River Woaver. 

Death in the Candle 

Under this sensational heading the Lancet of 
July 8, 1837, contains the following account of a 
meeting of the Medico-Botanical Society field on 
June 28 : “Mr. Everett detailed the results of several 
experiments made with the view of ascertaining the 
constituents of some ‘new composition candles' which 
have lately been much employed by the public. His 
attention had been called to the subject by his having 
detected a strong garlic odour from the burning 
candles similar to that given out during the com¬ 
bustion of metallic arsenic. He purchased candles 
from various vendors of them, and, after considerable 
trouble, discovered a method by which he could 
collect a large quantity of the condensed smoke given 
out during their burning. He broke off the bot tom 
of a glass retort with a very Jong nock, and placed 
the burning candle under it, the smoke having to 
traverse the lengthened tube was deposited on its 
sides. On carefully collecting this matter, and sub¬ 
jecting it to all the most unequivocal tests for arsenic, 
that metal was in every instance detected. The 
quantity contained in each candle would, according 
to the quantity collected by the experimenter, be 
about two grains; but in consequence of the diffi¬ 
culty in preventing the escape of a large quantity 
of the smoke, he considered that double that quantity 
might be fairly inferred to be present. He supposed 
the makers of the candles used this metal for the 
purpose of giving the candles a better appearance, 
and to give them a higher melting point, and this 
had since been acknowledged to him by a manu¬ 
facturer of them, as the fact, the arsenic being found 
an excellent substitute for a small quantity of wax 
which answered the same purpose. Now, the question 
was to be decided whether or not this quantity Of 
arsenic burnt in a room was injurious. , . . He (Mr. 

would say that the vapours of metallic arsenic 
were fdlly as if not more noxious than those of 
sulphuretted hydrogen/' 
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Medical Practitioners in Russia 

The London Medical Gazette of July 8, 1837, con¬ 
tains the following account of medical practitioners 
in Russia at that timo : 

“There are several classes of practitioners, but the 
deference paid to each is not in a ratio with their 
medical, so much as their military or civil rank. The 
degrees conferred by the universities are the follow¬ 
ing : Physician, Surgeon-in-Chief; Surgeon-in-Ordin¬ 
ary ; Staff’ Surgeon ; and Surgeon's Mat© ; Hospital 
Matt'; Barber Surgeon ; Apothecary, In general 
practice there is no positive distinction in the labours 
allotted to the first three ranks. The physician and 
the surgeon, in most cases, practise indiscriminately 
all branches of the profession. The physician receives 
homage from the surgeons, takes precedence as he 
passes through the wards of the hospital, signs 
documents and makes valid his rank by several 
operations. The hospital mattes dressed in military 
uniform, march up and down the wards, half face 
about and stand to attention, os their superiors com¬ 
mand them. The hospital mates and surgeon's mates 
are completely under military control, although 
attached to civil institutions. The apothecaries . . . 
are mere vendors of drugs and preparers of recipes, 
and thoir shops are all licensed by Government. . . . 
The last class is the Tsirulnik or barber surgeon, 
and is a numerous and thriving brotherhood. It 
falls to their lot to bleed, cup, draw tooth, apply 
leeches, and perform other little odd jobs of minor 
consequence. . . . There are no distinct aurists; 
aural surgery forming part of the practice of ordinary 
surgeons. There are likewise but few oculists who 
devote their whole time to diseases of the eye. Many 
physicians and surgeons include the treatment of 
these diseases in their general practice. Dentists 
abound in every street, and their profession is 
perfectly distinct, and not within the pale of the 
medical faculty. There are no distinct chiropodist* 
in Russia/' 


Schtinbein and Faraday 

On July 9, 1837, Schtinbein wrote to Faraday, 
sending him copies of a book containing an account 
of his researches on iron dedicated by Schtinbein to 
Faraday. He expressed his regret at not boing able 
to visit England for the mooting of the British 
Association, and asked that a copy of his book might 
be presented to the Association if such gifts were 
received. 

In the course of his letter, Schtinbein said : “The 
other day I got a letter from Mr. Berzelius, the con¬ 
tents of which relate to my observations on the peculiar 
state of Iron. The distinguished Chemist, though he 
does not yet give a decided opinion upon the subject, 
is inclined to think, that in one notice of yours, 
published some time ago in the Phil, Mag which 
alludes to the observations of Rittor and de la Rive 
regarding the secondary poles and the electrical 
state of polar Platina-wiros, the true cause of the 
inactivity of Iron is hinted at. According to the view 
of Berzelius, Iron performing the function of the 
positive Electrode undergoes a change with regard 
to its primitive electrical condition in such a manner 
as to be turned from a positive electrical body into 
a negative one. As my views with respect to electro¬ 
chemical subjects essentially differ from those of 
Berzelius’, I cannot on this account think the idea* 
of that Philosopher correct. . . /’ 
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Societies and Academies 

Dublin 

Royal Irish Academy, January 25. 

E. J. Conway, J. M. O’Connor and D. K. 
O’Donovan ; Influence of temperature on the activity 
of the kidney in relation to its influence on oxygen 
consumption* Expressing the secretory activity as 
an energy equation- —with free passage of urea across 
the tubular cells—the slope of the oxy gen consumption 
of the animal and that of the activity of the kidney 
with temperature are identical. On tho curve of 
activity with temperature there appear three main 
phases similar to those on the oxygen curve, the 
latter being already described (O’Connor, Proc, 
if J.A.). The diurnal variations of body temperature 
in the normal human subject (90*4°-98*0° F. in 
the subject investigated) also show a temperature 
effect similar to that on total oxygen consumption, 
with minimum at 97 *2° F,, and the two main phases 
already described for renal activity (Conway) rooeive 
a satisfactory metabolic explanation. The lowest 
energy requirement for tho maximum urea secretion 
was computed on the most general basis of an active 
secretion process, and found to bo of the same order 
as that derived from tho experimental values of the 
oxygon consumption as given in the general literature* 

February 22. 

E. J. Conway : Structural laws of the mammalian 
kidney with theoretical derivations. Details of certain 
structural laws of the mammalian kidney with 
theoretical derivation were presented. These were 
already briefly announced in Nature of February 6, 
and referred to the agreement of the actual relation¬ 
ships with the following theoretical equations : 

n (number of tubules) « IF 4,444 X a constant. 

I '(length of the first- convoluted 

tubule) « IF 4 ** 1 * X „ 

g (diameter of the glomerulus) «» JF** m x „ 
d (diameter of the first con¬ 
voluted tubule) » IfO'Mo x „ 

Paris 

Academy of Sciences, May 10 (C\f?.» 204, 1377 1448). 

Alexandre Guillikrmond and Hog eh Gauth- 
erkt ; The conditions under which neutral red pro¬ 
duces the vital coloration of the vacuoles. For moat 
of the fungi studied, the vital coloration of the 
vacuoles with neutral rod is only possible in cells 
which have their growth arrested : as soon as the 
cells start growing they are decolorized, SaproUgnia 
and roots of wheat behave differently, and always 
accumulate neutral red at the commencement of 
their growth. 

Jean Bosler and Henri Rourr : The disappear¬ 
ance of Bidla’s comet. In 1867, C. Bruhns pointed 
out that B&la’s comet in January 1846 paused near 
the orbit of the Leonids ; if the orbits met, this 
might account for the disappearance of the comet. 
The author’s calculations confirm those of Bruhns. 

Nicolas Kkyloff and Nicolas Bogououbqff : 
Probabilities en chains. 

Z. Waraszkibwicz : Topologically homogeneous 
plane curves. 

Chi-Tai Chuang : A generalization of a theorem 
of Valiron. 


July 3, 1937 

Robert Fohtet ; The iteration of certain linear 
substitutions. 

Henri Mnxoux : The meromorph functions in a 
circle. 

Arnaud Denjoy : The approximation of certain 
sums. 

de Mira Fernandes : The calculation of the 
energy of acceleration of a solid body. 

Luoien Malavard and Joseph Panics: The 
boundary wall corrections in elliptical wind ohambers. 

Qtjstav Andrj£ Mokrzycki : The work required 
from starting an aeroplane to the point at which it 
leaves the ground. 

Jean Louis Destouches : The interaction of two 
corpuscles in relativistic wave mechanics. 

Jean Rotjbaud-V alette : The interpretation of 
the operators employed by Dirac by means of the 
fundamental magnitudes of hyperspace, 

Philippe Tongas : A new empirical expression 
for the total heat of superheated steam. . 

Theodore V. Ionescu : A new oscillator with 
very short waves (microwaves). Tho apparatus 
described and illustrated gives an oscillation of wave¬ 
length 30 cm. 

Mmk. Arlbttk Tournaire-Vassy : The relativo 
measurement of the absorption coefficients of ozone 
in the region of the Chappuis band*. 

I.icoN Capdeoommk and Pierre Jacquet : The 
reflecting power of copper. Polishing by the anodic 
method gives copper surfaces the reflective power of 
which is more constant and loss alfcorable than surfaces 
obtained by the usual mechanical method. 

Mllb. Willy A. Ltjb : Tho optical spectrum of 
actinium. Actinium is the only element the optical 
spectrum of which is unknown. Starting with 
lanthanum oxide containing actinium, the wave¬ 
lengths of seven new lines have been measured which 
appear to be due to actinium. 

F. Barillkt and Mllb. A. Choisnard : Tine 
evolution of the interfaoial tensions in the neighbour¬ 
hood of saturation. 

Francois Bourion, E. Rouykr and Mluc. O. 
Hun : The determination of the individual hydration 
of the ions. 

Mlle. Hknriette Schuhlkr : The ultra-violet 
spectral properties of salicylic acid as a function of 
the pH. 

Victor Auger and Mlle. Nina Ivanoff : The 
molybdenum blues. A phosphoceruleomolybdio acid. 

Haldun N, Terem : The corrosion of beryllium 
bronzes. 

Georges Laude : The formation of ammonia by 
boiling some proteins with solutions of potash. 

Roger de Larambkbgub : The synthesis of 
cyanamide by the oxidation, in the presence of 
ammonia, of some sugars, lscvulose, arabinose, 
mannitol and glycerol. 

Fran(?oi8 Kraut : The breccias and conglomerates 
of the neighbourhood of Roohechouart (Haute-Vienne). 

Antonio de Medeiros GouvhA and Georges 
Zbyszewski; Observations on the Portuguese 
coast between the mouth of tho River Odesseixe and 
that of Rio Mira. 

Robert Laffitte : Some levels containing Foram- 
inifera of the Cretacean at Awrbs (Algeria). 

Josuri Heilmann Hoffet : The Cretacean of Bae- 
Laos. 

LAvi Herman and Mme. EbmAe Herman- 
Montagnk : The meaning of measurements relating 
to the quantity of dust or smoke shown at tlie ground- 
level. 
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Jkan Chaze i The production of choline in the 
caryopses and seedlings of darnel, in relation with 
parasitism. 

Henri Marcelet ; The presence of a new C w 
alcohol in the wax extracted from the oil of the fruit 
of the raspberry. 

Georges Brooks : The phosphorescent mineral 
matter in the bony tissues of the frog (Rana esculenJa). 

Amsterdam 

Royal Academy ( Proc. t 40, No. f>, May 1937). 

J. F. Schouten : The role of electric, photo¬ 
chemical and diffusion phenomena in vision. Quanti¬ 
tative determinations of the change in the sensitivity 
of the fovea produced by stimulation of a part of 
the retina by light. 

F. A. Vknino Mkinesz ; The gravity expedition 
of the Dutch submarine) 076 in the North Atlantic, 
January ll-March 1H, 1937. 

W. H. Keesom, Miss H. van per Horst and 
K. W. Taconis : Measurements concerning the 
volumes of mercury menisci. Detenu in at ions carried 
out by an X-ray method. 

W. H. Keesom and P. H. van Lakh : (1) Measure¬ 
ments of the latent heat of tin in passing from the 
supraconductive to the non-supraconductive state at 
constant temperature, (2) Relaxation phenomena 
in supraconductivity. 

A, A. Nijuano : Mean light curves of long-period 
variables. (28) Z, Ooti. (29) U. Persei. (30) S. Lyncis. 

H. R. Kruyt and J. Oostkhman : Flow potentials 
on platinum, 

J. ter Bkro and F. M. Jaeger : The possibility 
of distinguishing right- and left-handed structures in 
crystals by moans of their Lauo patterns. 

P. E. Verkade, J. van per Lee and A. J. S. van 
Alphen : Researches on fat metabolism (10). Feed¬ 
ing experiments on dogs with simple saturated 
triglycerides. 

H. A. Brouwer : Metamorphio rocks at Tome 
Trask (Lappland), 

K. Mahler : Arithmetic propertios of a class of 
decimal fractions. 

V. Levin i Two remarks on van der Corput’s 
generalization of Knopp’s inequality. 

W. H. Arise and J. Oudman : (1) Influence of 

on the transport of asparagine and 
caffeine in the tentacles of Droeera capensis, (2) 
Transport of introduced nitrogen ecus substances in 
the leaves of Vallisneria spiralis, 

L. A. H. Bouwman : A now species of the genus 
Sabinia* 

G. P. Frets : The relation of head length and 
head index of Johannsen and the spurious correlation 
of Pearson, 

Moscow 

Academy of Sciences (C.B., 14, No. 5 ; 1937). 

S, Finikov ; Laplacean suites with two pro j actively 
applicable congruences. 

A. Andronov and L. Pontrjaoin : Gross systems. 

E. L«ootovi 6 and A. Mayer : Trajectories which 
determine the qualitative structure and the division 
of the sphere into trajectories. 

X. Kantobovi< 5 : The sequence of linear opera¬ 
tion*. 

H. Hilmy t A property of the minimal ensembles. 

N. Vkrnov : Measurement of cosmic rays in 

tke stratosphere at the magnetic latitude 35 a . 


A. 8. Kompaneietz : Absorption of sound by 
crystals at high temperatures. 

S. A. Ukholin : Influence of temperature on the 
combined spectrum of carbon tetrachloride in the 
liquid and gaseous states. 

P. Bakulin : Influence of temperature on the 
absorption of ultra-sonic waves by benzene and carbon 
tetrachloride. 

P. P. Lazareff : Thermic theory of changes in 
the peripheric visual sensibility due to geophysical 
causes. 

P. P. Lazarkkf and I. A. LourDe ; Adaptation 
in peripheral vision in normal and imbecile infants. 

K. A. Krakau, E. J. Mukhin and M. S. Heinrich : 
Equilibrium diagram of the ternary system Na g SiO # — 
PbSiO*—SiO*. 

8. Frisch : The H* ^nn combination in the 
arc spectrum of cerium. 

V. V. Celincev : Compounds of chinones with 
HC1, H.P0 4 , OHaOOOH, and their chlorination. 

N. K. PSenoyn : A new type of iridium com¬ 
pound . 

A. V. Solovjev : Electrochemical investigation of 
tho anti-corrosive properties of sodium nitrite. 

A. F. Soskdko : Geochemical diagram of pegma¬ 
tites of the principal arcs of mountain chains of 
Central Asia. 

J, Larionov and J. M. Tolma6kv : Chemical com¬ 
position of cassiteritcs. 

M. Guo let and E. K ardo-Sysojeva : Oxidation 
of ascorbic acid (vitamin C) in plants. 

V. S. Sadtkov : A now method of isolating amino 
acids, peptides and cyclopeptides from protein 
hydrolysates. 

J. D. PoiwJAKOV : A new apparatus for measuring 
tho oxygen consumed by small aquatic animals. 

Vienna 

Academy of Sciences, March 11. 

Ludwig Eckiiart : Affine representation and 
axonometry. A method is given for the construction 
of the projection of a body in any plane from its 
ground plan and elevation. 

Karl Federhcuter : Calculation of tho normal 
modes of vibration of a spherical shell. 

Alfons Klkmenc and Walter Neumann : Exact 
estimation of a nitric oxide — nitrogen dioxide mixture 
by the methods of gas analysis. 

Ernst Btorfer : Precipitation of trithiourea 
ouprous chloride from its aqueous solution. 

F. Bilgeb, W. Halden, E. Mayer-Pitsoh and 
M. Pestemer : Fatty matter in yeast (5). Quantita¬ 
tive relations in the biological formation of ergosterin. 

W, Jorde : Thermal polymerization of styrol. 

Walter Hauslmayer : Chemical development of 

the markings of butterflies. Wings extracted from 
the pupa develop markings when placed in tyrosinase.’ 
This action of tyrosinase is hindored by uric acid. 

Martha Geirinoer : Influence of the central 
nervous system on the adaptation of the colour of 
the frog {Hyla arborect L,). Severing the nerve con¬ 
necting the regio chiaematica to the pituitary destroys 
the ability of the frog to adapt its colour to its 
surroundings, while leaving the eyesight unimpaired. 

Gustav G6tzinger : Geological analysis of the 
Quaternary deposits in the Traim valley region above 
Gmunden. The hydrographical state of the valley 
during various periods of recession of the main 
glacier is determined. 
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Forthcoming Events Official Publications Received 


SoonoTy of Chkmioal Industry, July 5-9.—Annual 
Meeting to be held at Harrogate. 

Museums Association, July C~9.—Annual Conference to 
bo held at Newcastle-upon-Tyne. 


Appointments Vacant 

Applications are invited lor the following apixdnlinents, on or 
before the dates mentioned : 

assistant Civil EiwwbeRS (male) iri the Air Ministry— The 
W^'oJfJuly*6) C ^ AdttHtral House, Kingwway, London, 

Two chemists and Two Junior Assistant Mht a t.l uru l$ts in the 
Royal Ordnance Factories at Nottingham and Rlrtley*-The Chief 
Superintendent of Ordnance Factories (Advert, No, 144). Royal 
Arsenal, Wooiwicb, JS.E. is (July (I). 

. Lecturer in Mining Suiwkots and a Lecturer in Muohanical 
Enoinkerino In the Mining and Technical College, Church Street, 
Barnsley—The Principal (July 6). 

A Teacher of Mathematics and Physios with a knowledge of 
rubber technology, in the Northern Polytechnic, Holloway, London, 
N.7—The Clerk to the Governor* (July 7). 

Lecturer in Civil Rnginmkring at Wigan and District, Mining 
and Technical College—The Principal (July 7). 

Assistant Engineer Inspector (Mechanical) for service in Great 
Britain In the Office of the High Commissioner for India—The Director- 
General, India Store Department, Belvedere Hoad, S.E.l (July 7). 

A Gkawtatk in Mechanical Engineering to teach mathematics 
and engineering subjects in the North-coat Essex Technical College, 
Colchester—The Clerk to the Governors (July 7). 

Assistant Lecturer in Mathematics in the Huddersfield Technical 
College—The Director of Education, Education Offices, Peel Street, 
Huddersfield (July 7). 

Temporary Assistant Lecturer in Botany in the University of 
Liverpool—The Registrar (July 7). 

Designer (Bef. No. 642 B) and Assistants II (Ref. No. 290 B) in 
the Royal Aircraft Establishment, South Fare borough. Hants*—The 
Chief Superintendent (July 9). 

SCTEMimo Officer, Assistants III (male and female) in the 
Ballistic* Directorate, Research Department, Woolwich, S.E.18-—The 
Chief Superintendent (July 9). 

Principal of the Couuty Technical College, Guildford—The Chief 
Education Officer, County Hall, Kingston-upon-Tharoea (July 10), 
.Lecturer in Chemistry at Brighton Technical CoUege—Tins 
Education Officer, Education Offices, 54 Old Steine, Brighton 1 
(July 10). 

Assistant Civil Engineers (male) in the Civil Engineer-in-Chief's 
Department, Admiralty and H, M. naval establishnieuts at home and 
abroad—The Civil Emrinoer-ja-Ohlef, Admiralty, London, 8.W.1, 
envelope marked “AXLE.” (July 12). 

. CitT Engineer of Klngston-upou-Hiill—The Town Clerk, Guild¬ 
hall, Hull, envelope marked ’'City Engineer” (July 12). 

Technical Officer in the Meteorological Office—T he Secre- 
2*aujy'l2)* r AdaHtml House, King* way, London, 

Ljwturhr in Mathematics in the Manchester Municipal CoUege 
of Technology—The Registrar (July 12). 

Director of the Technological Research Laboratory at Calcutta 

Jjh® Indian Central Jute Committee—The Higli Commissioner for 
India, Genera) Department, India Howe, Aldwyoh, London, W.0.2 
(July 12). 

Lecturer in Mathematics at the Cheltenlmm Technical College, 
Lanstfcwa Road—Tha &<vret*ry (July 18). 

Senior Scientific OmciR (male) In the Admiralty Scientific Pole 
—The^Secretary of the Admiralty (C.E. Brandi) (quote CYK. 4561/27) 

Chemist in the Goolnrical Survey Department, Federated Malay 
States—The Director of Recruitment (Colonial Service), 2 Kioimiond 
Terrace, London, S.W.l (July 81). 

PAM-WKE lecturer in Biology (woman) in Sedgley Park Train¬ 
ing College, Manchester—The Principal, 

Mrcranioal an» Electrical Engineer in tlie Public Works 
Gold Coast—Crown Agents for the Colonies, quoting 

BfiGliilUtRS for the Public Works Department, Somaliland—Crown 
Agent* fbr the ColonUw, quoting M/&07C 

Civilian Laboratory Instructow at the Electrical and Wireless 
School, Royal Air Force, Cranwelb-TUe Principal. 

Temporary Assistant Engineers, Engineering assistants and 
Junior Engineering Assistants in the Ministry of Transport for 
yvork in connexion with surveys of trunk roads—Ti^ Estab/Chment 
WC*** M,ni * try of Tnw *M>ort, Northumberland Avenue, London, 

Bjcamwer* in the Aeronautical Inspection Directorate Test Houses 
—The Sccretary (8,24), Air Ministry, Adastral House, Kingsway, 


Great Britain and Ireland 

Air Ministry; Aeronautical Research Committee : Report* aud 
Memoranda. Ho. 1781 (2091); plane Table Method of Measuring 
Take-off and Landing Flight Paths. By 8. P. Osborne. Pp. 14. 2#. 6rf. 
net. No. 1784 (2287); Full Beale Tests of Hartshorn Aileron* on a 
Bulldog. By A. E. Woodward Nutt. Pp. 16. 2*. 6d. net. No. 1780 
(2300): Wind Tunnel Tests to determine tlio Efficiency of an Airscrew 
working in front of a Thick Section Wing. By I). W. Bottle and 0. 
CallGM. Pp. 12. 2i. net. No, 1740 (2119 ): Note on Performance Data 
for Honey com 1) Radiators In a Duct. By A, S. Hartshorn. Pp. 21. 
ID. net. No. 1742 (2125 and 2257): The Wing Stiffness of Mount) Ws. 
By A. G. Pugslev; with an Appendix on the Measurement of Wing 
Stiffness, by A. G. Pugsley and A. W. Clegg. Pp, 16. 2s. U. net. No. 
1744 (2208): On the Eroaion of Sparking Plug Electrode Materials 
and the Variation of Sparking Plug Voltage. By W. R, Delnmlmm and 
F. G. Haydon. Pp, 22. 3s. net. No. 1746 (1238): Airscrew Theory : 
a Paper delivered before the Fourth International Congress for Applied 
Mechanics, Cambridge, 1934, By O. N, H. Lock, Pp. 11. 2s, <W. net. 
No. 1748 (2354): The Stressing of a Particular Rigid-Jointed Fustdage 
under Bonding Loads. By J, Morris and G. C. Abel, Pp. 21. 3s. iv t, 
No. 1751 (2806); A Study of the Flexural Axis Positions for certain 
Box Section*. By I). Williams and D. W, G. Fair bank. Pp. 14. 2s, 
net. No. 1752 (2568) ; Calibration of Standard Pitot*Static Heads In 
the High-Speed Tunnel. By C. N. H. Lock and Dr. W. F. Hilton, 
Pp. 4. 9d. net. No. 1753 (2358): Full Scale Trials on Scion M. 3 with 
a Gouge Flap. By J. Cohen. Pp. 12. 2s. Orf. net. No, 1754 (1808): 
Abstract—Turbulent Flow in a Circular Pipe. By A. Fagtt. Pp. 9. 
Is. (W. net. No. 1759 (1904); Abstract—Some Applications of Con¬ 
formal Transformation to Airscrew Theory. By F, L. West water, 
Pp. 2. 6d. net, (London: H.M. Stationery Office.) [26 


Other Countries 

Journal of the Faculty of Agriculture, Hokkaido Imperial Univer¬ 
sity. Vol, 40, Part 1 : A Limnological Study of Akkeshi fake with 
Special Reference to the Propagation of the Oyster. By Tofnuo Lmkai 
ami Sidnroku Nishio. pp. 33. vol. 41, Part 1: Studies on the Physio¬ 
logic Specialization in Ophiobolus miyabaanu* Ito et Kurtbayashl. 
By Yoshihiko Tochinae and Masayuki Sakamoto, Pp, 96. (Tokyo ; 
Maruwm Co., Ltd.) (275 

Salmon Markings In Norway, 1936. By Knot Dahl and Sven Somme. 
(SkrJfter utgitt av det Nortdce Vldcnskaps-Akademi I Oslo : 1, Mat. 
Naturv. Klaaac, 1937, No. 1.) Pin 37. (Oslo : Jacob Dybwad.) 3.00 
kr. [315 

Contributions from the Physical Laboratories of Harvard University 
for the Year 1985. Series 2, Vol. 2. Pp. vti -f 57 papers. (Cambridge, 
Mass.: Harvard University ; London: Oxford University Press.) 

10#. ttrf. net. (815 

Publlkatloner fra det DanBko Metcorologlske Instltut. Aarbager. 

laforholdcne i de Arktlake Have (The State of the Ice in the Arctic 
Sea*) 1936., Pp, 14 + 6 plates. (Kebenliavn : G. K, C. Gad.) fig 
Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol. 89. Zoological Results of the Third De Scliauenaee Siamese 
Expedition, Part 8 ; Fishes obtained in 1936. By Henry W. Fowler, 
Pp. 125-264. (Philadelphia : Academy of Natural Science**.) [10 
Department of Agriculture, Mauritius: Sugarcane Research Station. 
Bulletin No, 11: Sugarcane in Mauritius ; a Review of the Present 
Position with respect to Its Cultivation and Manuring. By N. Craig. 
Pp. 41. (Port Louis; Government Printer.) [16 

Ochrona Przyrody; Organ PafiatwoweJ Rady Ochrony Prxyrody. 
Kocznik 10. Pp. 285. Nr. 47 : Rsut oka na stan obeeny Ochrony 
Prryrody w Police na tie 17-letni«j drialnoSol Paristwowci Rady 
Ochrony Prryrody (Present Status of Nature Protection iu Poland; 
17 Years of the Activity of the State Council for the Protection of 
Nature). Napisal WUdyslaw Ssafer. Pp. 22. (Krakdw ; Padstwowa 
Rada Ochrony Prsyrody.) [16 

Meddelelser om Grenland udglvne af Kommisrionon for Videos- 
kabelige Underetwciser i Grenland. Bind 55. Nr. 1: Gpdagetoesrejser 
til Grenland 1478-1806, Jndlening Nr. 1 til DlploinaUrium Green- 
landloum 1492-1814. Af Louis Bow. Pp, 54. 2.60 kr. Bind 66, Nr. 
2: Den Grcmiandsfee Handels og KoloRieatlmw Historic indtil 1670, 
Indlednlng Nr. 2 til Dlplomatanum Greenland! cum 1492-1814, Af 
Louis BoW, Pp. 1524 0 plates, 7.00 kr. Bind 55, Nr. 3 : Diplo- 
matarium Groenlantiicum 1492-1614 ; Aktsfcrykker og breve til oplysn* 
ing om Grenland a besoJUng. kokmisation og mlmionerlug, Udgivne 
ved Louis Bob4. Pp. 431. 20.00 kr. Bind 108, Nr. 1; dog 7 Thule 
Expedition tit Sydestgrenland 1931-33. Echiaoderms. By 8. Q. 
Hedins. Pp. 34. 1.60 kr. Bind 108, Nr. 2 ; 0 og 7 Thule Expedition 
til Syuostgroaland 1931-33. A Quantitative and Qualitative Inveetl- 
gation of the Mlorofkuaa Communities of the Soil at Angmagssallk and 
In Mikla Fiord. By Marie Hammer. Pp. 53, 2.60 kr. Bind U8, Nr. 
6; Dio Pakuosolsciien Rruptivgesteme von Catmlug-I^and. Von 
Anw Noe-Nygaard. pp. 163 4-6 plates. 8.60 kr. Bind 11$, Nr, 7 ; 
On the Genus Ulophytema Brattatrdm with Description of a New 
Species from East Greenland. By Hans BrattstrOm. Pp. *4+1 ptotc. 
1.26 kr. (Kebenhavn i C, A. i&tselS Foriag.) \ 2 Q 

Catalogues, etc. 

The Wild-Barfield Heat-Treatment Journal Vol. 2, No, 18, June. 
Pp. 69-71+vi, (London: WUd-Barfiold Electric Furnaces, ltd,) 

A Catalogue of Books and Periodicals on Aeronautics, Astronomy, 
Chemistry, Electricity, Engineering, Fortification and Gunnery, 
Horology, Mathematics, Meteorology, Mining and Minerals, Naviaa- 
tton, Physios, Pyrotechnics, Purveying, etc. (No. 636.) Pp. 08. 
(London: Bernard (Jnarttch, Lid.) 

Plaatlop Moulagv Materials. Pp. 20. (Philadelphia : Warren- 
Knight Co.) 
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Citizenship 


A T the recent conference of the Association of 
Teachers in Technical Institutions, Mr. 
W. E. Park referred in his presidential address to 
a report on training for citizenship for students 
in technical institutions which had been prepared 
by his Association in conjunction with the Associa¬ 
tion of Principals of Technical Institutions and 
the Association of Technical Institutions. The 
report has just been issued, and is one which 
we believe ought to be regarded as of first-class 
importance. 

The reasons for our belief are not far to seek. 
A glance about the world reveals its present dis¬ 
contents with an uncomfortable vividness. The 
old values which seemed once so secure are fading. 
Human organizations, which seemed but a few 
years ago to be leading, however slowly, to sane 
and rational ends, are crumbling. Over-production 
on one hand and even starvation on the other 
become more sharply defined. Political ideas 
appear charged with a newer and more emotional 
violence. The dream of a world-State shatters 
down to a grim reality of nations self-contained, 
self-striving and living in a fear-haunted hostility 
which keeps us on the brink of unimaginable 
dangers. If we are not, at the moment, living 
under the actual threat of war, we are daily made 
aware of rearmament and the need to be prepared 
for what can be little else than the crash of 
civilization as we know it. Yet, in spite of the 
distinguished writer who informed us with grim 
curtness that we are witnessing a race between 
education and catastrophe, it would seem, in 
Great Britain, at any rate, that the world of 
education moves on with calm serenity and is by 
no means convinced that, if it neglects the prob¬ 
lems which none of its students can ultimately 


avoid, it neglects a vital duty. Whatever we may 
think of dictator countries, they have at least 
learned to use the machinery of their schools. 
They have infused education with their own 
enthusiasms and made it aware of its part in the 
life and work of the community. 

Sir Ernest Simon, chairman of the Association 
for Education in Citizenship, has summed up the 
aims of that education under four heads : a sense 
of social responsibility ; a love of truth and 
freedom ; the power of clear thinking in everyday 
affairs ; a knowledge of the broad political and 
economic facts of the modern world. Those aims 
are ambitious, and we would hesitate even to 
attempt to sketch the means whereby thoy might 
be attained. We know perfectly well that those 
responsible for any kind of school can point to 
their time-tables and syllabuses and ask where and 
how they are capable of addition. They can say, 
broadly, that the aims are inherent in their 
present work. But the problem has an urgency 
which will not permit it to be so easily dismissed. 
The manipulation of time-tables and syllabuses is 
a matter for experts, and none would be so bold 
ns to say that it may not be somehow used to 
make education that very real thing —adaptation 
to environment. Inherent qualities, too, need more 
discussion than the phrase sometimes permits. We 
have long since given up the belief that training 
in one subject necessarily gives facility to deal 
with another. If that were so, we should find that 
our specialists were invariably wise arid their 
judgment, outside their specialist field, invariably 
sound. But we know that is not the case. The 
specialist in physics oannot necessarily be regarded 
as being free from prejudice, emotion and even 
ignorance when he is asked to make a judgment 
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on the League of Nations or the need for tariff 
reform. Clear thinking, in short, cannot be 
transferred from specialist subjects to others with 
which the voter has to deal in everyday life. 

Whatever may be done in other fields of educa¬ 
tion, then, it is clear that those concerned in 
technical education are to be encouraged in their 
attempt to view the problem of education for 
citizenship from the point of view of their own 
work ; for it is a task which presents the utmost 
difficulties when any direct method of teaching 
the subjects which citizenship may include is 
attempted. Naturally, if and when other branches 
of education take up those subjects, it is a task 
which will become correspondingly easier. 

A large body of the students of technical in¬ 
stitutions are those who take part-time courses. 
They are engineers, chemists, builders and the 
like, who are already in employment. Since they 
attend courses on some three evenings per week, 
and since they have to undertake homework in 
addition, and since their work is directed to the 
attainment of some recognized professional or 
industrial qualification, it is difficult to see how it 
can be possible to secure their attendance for 
additional, and, at first sight, unrelated subjects. 
For these students there is the possibility of the 
‘indirect’ method. If education for citizenship 
means training the individual for his relationship 
to tjie various communities on which he impinges, 
it is certainly within the bounds of possibility— 
to put it no higher— that specialist subjects could 
be used by skilful teachers so that their back¬ 
grounds, contacts and relationships could be 
shown in the everyday world. The discussions and 
debates of students’ societies, too, could be used. 
One imagines, for example, engineering and com¬ 
mercial students dealing with problems of pro¬ 
duction and distribution—under happier titles, per¬ 
haps—and arriving at conclusions concerning duties 
and relationships which normally they might miss. 

For full-time students we hope more can be 
done. In their case it ought to be possible to 
apply the ‘direct* method. The introduction of 
studies of the social sciences, the structure of 
government, modem political and industrial prob¬ 
lems would, in our opinion, be of immense value 
in attaining the ends we have in mind. It is not 
for us here to suggest the precise subjects, their 
method of treatment or their particular place in 
particular curricula. It may be that the use of 
daily papers—with a view to comparison of 
opposing views on a single issue which are so 
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constant a feature of our modern daily Press— 
will take the place of the more orthodox text-book. 
(Such a method would, at least, train students to 
sift evidence and arguments for themselves rather 
than be swayed by the prejudice of partisan 
announcements.) It may be that local circum¬ 
stances could be used to demonstrate problems of 
town-planning, means of transport, food supply, 
organization of community life, local and central 
government. Whatever the method, if an active 
interest in the social and political structure can 
be developed, the first step towards attainment 
of the aims of citizenship will have been secured. 

It may be objected that this kind of teaching 
involves a danger of bringing politics into educa¬ 
tion. We would reply that, if a scientific 
approach to social and political problems be not 
taught, young people will bo left unprotected, both 
now and in later life. Which is the greater 
danger ? 

We would make it very clear, oven to the point 
of what may appear unnecessary reiteration, that 
we have no wish to make dogmatic suggestions as 
to subjects or to their treatment. It is desired 
only to emphasize that the social sciences must, 
in some way, be made to keep pace with the other 
sciences, which are setting expected, as well as 
unexpected, problems to our civilization. Articles 
in these columns from time to time have under¬ 
lined the fact that, in spite of the advances of 
science and the obvious advantages which these 
have brought to us, we stand in the face of vast 
dangers ah of which point urgently to the need 
of adapting our social life to the new and changing 
environment which men’s activities have pro¬ 
duced. The technologist and the scientific in¬ 
vestigator should not be allowed to work in 
specialized compartments with no picture of how 
their work is related to the rest of the community. 
For want of a better name, we call the presentation 
of that picture ‘citizenship’, which Aristotle saw 
as “the most synthetics of sciences” and, as a 
practice, “the most architectonic of the Arts”. 
His notion of civics was expressed under the four 
types of co-operation between the labour ctf the 
people, the publio functions of citizens, the medita¬ 
tions of philosophers, and the efforts of teachers. 
It is a notion which we modems, in our present 
dangers, should not neglect. For that reason, we 
welcome the publication of the report prepared 
by the three technical associations, and we look 
forward to its implementation in no matter how 
experimental a form. 
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Man and the Machine Age 


Die Tragik des technischen Zeitalters 
Mensch urul Maschine ini 19 Jahrhunderi. Von 
Otto Veit. Pp. 220. (Berlin : S. Fischer, 1935.) 
n.p. 

HPHE book under notice deals with a problem 

^ which has become very familiar to the 
German philosophers, sociologists and others since 
the days of Nietzsche. To put it very briefly, it 
comes down to this : the victory of rationalism, 
materialism, liberalism, individualism, and the 
achievements of the ‘technical age/ which originated 
from the victory in question, have become a fatal 
gift for the human race. It is true that the intro¬ 
duction of machinery into productive processes 
enabled the population to grow more rapidly and 
to be supplied with material goods more abun¬ 
dantly than ever before ; but, at the same time, 
there opened a wide gulf between the ‘objective’ 
and the ‘subjective’ culture. Mankind has become 
richer in material wealth ; man has become 
poorer. 

Strange as it may seem, this judgment, is 
justified in regard not only to man’s emotional 
but also to his intellectual qualities ; the philo¬ 
sopher who commanded all the knowledge of his 
time and was able to lift it up on a higher plane 
has been supplanted by the specialist who confines 
himself to a more or less narrow sphere of scientific 
comprehension. Tho political and economic 
freedom for which our forefathers fought so 
enthusiastically haR changed into a universal 
dependency ; the maintenance of liberal institu¬ 
tions in some major imperialistic countries does 
not alter this fact, but makes it still more 
impressive. 

Finally, liberty of thought has become a 
rather negative character ; we know the chains 
from which we are free (or from which we desire 
to be free), but we do not know exactly for what 
purpose we are free. Religious dogmas have lost 
that influence over the human mind they formerly 
exerted ; the same fate has befallen the belief in 
reason, freedom, humanity and progress, which 
seemed to replace the religious creeds in the 
period of the bourgeois revolutions. This in¬ 
tellectual development inevitably results in a 
radical relativism which may discuss every 
thinkable opinion without taking sides with dr 
against any one of them, and in scepticism and 
nihilism. 


Two roads widely differing from each other 
seem to load out of the cultural crisis ; the first 
of them was indicated at the end of the eighteenth 
and beginning of the nineteenth centuries by 
thinkers like Burke in England, do Bonald, de 
Maistre, Chateaubriand in France, Adam Midler 
in Germany. These authors held the view that 
not the rational analysis but the somewhat 
irrational intuition ought to be regarded as the 
supreme method of scientific research ; they 
placed emphasis on the fact that the genuine 
rights of the community are superior to those 
of the individual ; they responded to the liberal 
admiration of progress and future with their 
worship of the past, the Middle Ages in particular. 
Consequently, they opposed the destruction of 
the traditional technique by modern machinery ; 
they wanted the application of the latter to be 
kept down so far as possible, if' not prohibited 
altogether. 

Tho second attempt at a solution of the crisis 
has been made by socialism. The socialist a did not 
lag behind the romanticists in acknowledging the 
damages inflicted upon culture by the bourgeois 
revolution. But the romantic criticism is re¬ 
actionary and therefore, after all, it remains hope¬ 
less ; the socialists, on the other hand, try to 
overcome the capitalist society in a progressive 
manner ; they do not base their verdicts on the 
past but on the future. The socialists demand that 
those regions of social life which are centred upon 
technique and economics ought to be organized 
as rationally as possible ; the predominant claim 
of socialism, namely, the replacement of private 
ownership in the moans of production by common 
ownership, moans in reality that the principle of 
rational organization which -under capitalism 
—is necessarily restricted to the individual 
factory or trust, is to be extended over the 
whole field of economic relations. Neverthe¬ 
less, socialist rationalism is not an end in itself; 
the underlying motive is tho settled conviction 
that technique and economics, if they are to 
be made to serve man instead of being served 
by him, form the appropriate foundation of a 
“realm of real freedom” as it has been called by 
Marx. 

It is very characteristic of the book under notice 
that Veit accepts neither the romantic nor the 
socialist solution. As regards his attitude towards 
the ‘romantics’, he is in accord with the vast 
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majority of the philosophers in fascist countries, 
who are in agreement upon many points with the 
feudal and clerical enemies of the bourgeois 
revolution but, at the same time, do not become 
‘romantics* in the strict or proper sense of the 
word. It is obvious why. The romantic flight into 
the Middle Ages, the veneration of the feudal 
monarchy, the nobility, the church and the 
corporations, have never been anything else but 
a counter-move against the use of liberal capitalism; 
and even in this respect their practical significance 
was limited to the period when modern technique 
and large-scale production were at their very 
beginning. Such currents like national socialism 
(or fascism in general) have sometimes been 
regarded as a set-back into a precapitalist state of 
society from which the present civilization is to be 
protected. People who argue along these lines are 
inclined to confound the ideological veil with the 
social reality that the former has to cover. National 
socialism, in the very interests of rearmament and 
imperialistic expansion, is forced to develop the 
applied sciences ; and the big profits which have 
been made in Germany, Italy and other fascist 
countries have not benefited the peasants, the 
handicraftsmen or the small shopkeepers but the 
heavy industrialists, who invest them either 
in their own or in similar undertakings, thus 
enlarging the domain of machinery and rational 
technique. 


July 10, 1937 

The charges made by Veit against his second 
and more dangerous adversary, dialectical materi¬ 
alism, testify to the fact that Marx has been 
more frequently criticized than understood. Veit 
is of the opinion that—according to Marx—the 
worker has been enslaved by the machine. Even 
a very superficial knowledge of the Marxian 
system gives ample proof that the above-mentioned 
representation of the Marxian philosophy is utterly 
misleading. Marx never speaks of ‘the machine’ 
without further specification, that is, withoufcregard 
to the social system in which ‘the machine* is being 
conducted, but ho draws a clear and sharp 
distinction between the results brought about 
by the machine in capitalism on one hand, and 
in socialism on the other ; this differentiation 
may be right or wrong, but it is impossible to 
criticize a thinker for ideas he never propounded. 

Sinoe Veit neither shares the romantic nor the 
socialist point of view (each of which is consistent 
in itself), his own literary contribution to¬ 
wards the solution of the cultural crisis remains 
exceedingly vague and unprecise. He does not 
cross the border which had already been reached 
by Nietzsche and others ; logically he lags far 
behind his predecessors. Against the will of the 
author, his book has become a justification of 
that critical stage of development in the over¬ 
coming of which he wishes to co-operate. 

Alfred Mkusel. 


Palaeocene Mammals 


Paleocene Faunas of the San Juan Basin, New 
Mexico 

By W. D. Matthew. (Transactions of the American 
Philosophical Society, New Series, Vol. 30.) Pp, 
viii-t-510+65 plates. (Philadelphia: American 
Philosophical Society ; London : Oxford Univer¬ 
sity Press, 1937.) 22a. M. net. 

G REAT strides have been made in recent years 
in the field of mammalian palaeontology, and 
the evolution of some at least of the orders of 
mammals are now set out with a great wealth of 
detail. Osborn’s great monograph of the Titano- 
theree, for example, or bis history of the Pro- 
bosoidea, of which the first volume has recently 
appeared, show in a very striking manner not only 
how great is the amount of material on whioh to 
work, but also how complex has been the oourse 


of evolution of the mammalian orders. These 
works, however, and others similar, do not* as a 
rule, begin their story before the Eocene, by 
which time the orders dealt with had become well 
established. Their ‘pre-history* and inter-relation- 
ships, therefore, are not elucidated. 

Simpson’s classical monographs on the Mesozoic 
mammals have given us all the information that 
is as yet possible as to the dawn of mammals from 
their reptilian ancestors and of their evolution up 
to the, as yet little known, Cretaceous period ; but 
thereafter until the Lower Eooene, by which time 
the mammalian orders had for the most part 
become defined, there has been a serious gap in 
our knowledge. At one time, this hiatus seems to 
have been considered as a comparatively small 
affair termed merely the ‘Basal Eooene*. Now, 
as the Pateooene, it takes rank as one of the 
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major divisions of the Tertiary, equivalent in 
importance with the Eocene, Oligocene or other 
of the periods. 

The late Dr. W. D. Matthew’s monograph on 
me Paleeocene faunas of the San Juan Basin of 
New Mexico, as a r4sum6 of previous information 
and a great addition of new, is a most important 
contribution to the early history of mammalian 
evolution. The San Juan formations yield a 
series of deposits ranging from the Upper Cre¬ 
taceous, separated by an unconformity from the 
Puerco, Torrejon and Tiffany 
beds of the Lower, Middle 
and Upper Palaoocone respec¬ 
tively , to the Wasatch beds 
of the Lower Eocene. This 
covers a great range in timo, 
and the faunal list of mammals 
(a smaller list of reptiles is 
also included) is impressive with 
its forty, or more, gonera dis¬ 
tributed among fourteen families 
and no less than seven orders. 

A few of these, sueh as the 
Multituberculates, are remnants 
of the earlier Mesozoic radiation 
that were dying out, but among 
the Creodonta, Condylarthra and 
Tnsootivora may be sought the 
foundation members of our 
modern mammals, and by im¬ 
plication some picture may be 
made out of the centralized 
common ancestors all of which 
must have flourished during the 
little-known Cretaceous period. 

A diagram is here repro¬ 
duced (Fig. 1) which shows, in 
a summary form, the author’s 
conclusions as to the relation¬ 
ship of the mammals of the 
period and, incidentally, where 
our knowledge is still lacking. 

The bulk of the volume, after a 
short explanatory introduction, 
is devoted to a systematic and descriptive revision 
of the PalaBooene mammals of New Mexico, and 
is followed by some general observations and 
conclusions. The descriptions of the various 
species, the eighty text figures and sixty -four 
quarto plates leave nothing to be desired. 

No one familiar with Matthew’s numerous 
other contributions would expect the general 
observations and the discussion which con¬ 
clude the work to be other than stimulating. 
The origin and evolution of the tritubercular 
tooth, the characters of the feet and limbs 
from their primary types and of the skull and 


skeleton generally, all receive illuminating treat¬ 
ment, as also does the account of the correla¬ 
tion of the different faunas and the origin and 
evolution of the tertiary mammals as a whole. 
The last word on this great assembly of early 
mammals has yet to be said. Many species 
arc still known only from fragments, and the 
patient collecting which began under Cope so far 
back as 1880 must still go on in order to fill up 
the gaps in our knowledge. All future workers 
in this field will turn to the present volume 


Fig. L 


as a classic for guidance and inspiration. 

Although the editors (Prof. W. K. Gregory, Dr. 
Granger and Dr. Colbert with the assistance of 
Dr. Simpson) state that their work has been 
limited to an "addition of references”, the thanks 
of all workers in mammalian paleontology are due 
to them for the labour of seeing the volume 
through the press so efficiently, and to the Trustees 
of the American Museum and to the American 
Philosophical Society of Philadelphia for their 
public spirit in making possible the publication of 
so useful and important a work. 



Relationship of the mammals of the Cretaceous. From Matthew’s 
“Paleogene Faunas of the Ban Juan Basin, New Mexico”. 


C. F. C. 
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Adsorption Columns 


Die Chromatographische Adsorptionsmethode: 
Grundlagen, Methodik, An wend ungen, Von Prof. 
Dr. L, Zeehmcister und Dr. L. v. Cholnoky. Pp. 
xi+231. (Wien; Julius Springer, 1937.) 14.40 

gold marks. 

HEN Tswett, to whom the authors of this 
book refer as “genialer russischer Botaniker”, 
first used the chromatographic absorption method 
for the separation of chlorophyll a from chloro¬ 
phyll b, he was probably quite conscious of having 
introduced at least a novel application of physical 
phenomena that themselves may have been already 
known to many. He can, however, have had no 
conception of the extraordinary variety of com¬ 
pounds to the separation of which the method was 
to be applied in the following thirty years ; indeed 
the very existence of these compounds was in 
many instances unknown in Tswett’s time. 

The adsorption of a solute upon a solid insoluble 
in the solvent of the solution had been recorded 
many times, and even used as a means of separation, 
when Tswett conceived the idea of making the 
solution flow in one direction—vertically down¬ 
wards—through a column of the adsorbent, so that 
the adsorbed material might afterwards be de¬ 
sorbed, or ‘eluted’, by the same or some other 
more suitable solvent. 

-The solutes then arrango themselves in a series 
of bands, the distance of which from the top of 
the column is primarily determined by the ‘adsorp¬ 
tion potential* of the solute, the less easily adsorbed 
being found in the lower band. By the subsequent 
use of other suitable solvents, the bands may be 
‘developed’, that is, the distance between them is 
increased, so that the column can then be out, 
and the bands separated mechanically from each 
other. Alternatively, the principle of the ‘liquid 
chromatogram’ may be employed ; in this applica¬ 
tion, the undeveloped bands are washed out 
seriatim into different containers, by using an 
eluent with solvent properties suitably related to 
the adsorption potentials of the materials in the 
various bands. 

It is of more than historical interest to note 
that one of Tswett’s original columns consisted 
of sucrose, his solvent being a suitable organic 
liquid. We have come to-day to think of adsorbents 
so much in terms of acid clays, alumina, calcium 
carbonate or hydroxide, and so on, that wo are 
apt to forget the relativity of adsorbent, solvent 
and adsorbate. 

The first, or general part of this book is divided 
into two chapters, on fundamental principles and 


methods respectively. The special, or second, part 
is divided into three chapters, covering in turn 
natural colouring matters (including chlorophyll, 
prophyrins, carotenoids, naphthaquinone and an- 
thraquinone dyes, flavones, pterines, anthocyanins, 
etc.), synthetic or artificial colouring matters, and 
various colourless or slightly coloured substances— 
among which occur terpenes, glycosides and 
aglycones, alkaloids, vitamins, enzymes, and so on. 

The information given about the application of 
chromatographic methods to such diverse sub¬ 
stances is remarkably complete for a volume with 
only 190 pages of text (the rest of the book consists 
of a table of contents, some plates of photographic 
records, a bibliography with nearly 400 references, 
and both author and subject indexes). Moreover, 
the value of the book is further enhanced by some 
unusual tables, “thrown in”, as it were, with a 
pound of chromatography. The complete list of 
carotenoids of known constitution, with their 
formula?, in order of their adsorption-potentials, 
and, later, the list of all known carotenoids and 
derivatives, with their sources, show where the 
authors’ personal special interests have lain, 
but there are no other signs of predilection in the 
book. 

Since chromatography is essentially a method of 
analysis , it is rather surprising that analytical 
chemists have so far made very little use of it. 
In this book, the authors have only been able to 
cite a few isolated applications, as for example to 
the detection of falsification in the colour of wines, 
and even here the method is qualitative only, or at 
best semi -quantitative. When, however, the analyst 
has to separate two solid substances the chemical 
constitutions of which are sufficiently close to make 
separation by precipitation or crystallization either 
incomplete or impossible, precision chromato¬ 
graphy would seem to offer a possible technique, 
provided the substances are reasonably stable in 
solutions of appropriate strength. 

This admirable and comprehensive monograph 
by Prof. Zechmeister and Dr. v. Cholnoky, of the 
University of Pecs, both well-known exponents of 
chromatography, to the literature of which they 
have themselves made valuable contributions, is 
about as good as such a book can be. Clearly 
produced, logically arranged, painstaking in its 
presentation of detail, exhaustive in its citation 
of examples—it is the complete handbook for the 
practising or would-be chromatographer. An 
English edition is urgently needed. 

A. L, Bachabach. 
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Reports of the Progress of Applied Chemistry 
VoL 21,1936* Pp.875, (London: Society of Chemical 
Industry, 1937.) 

This volume appears so punctually year by yoar 
soon after the end of the period surveyed, and is so 
consistently full of well-digested reports, that every 
English-reading chemist must now be fully aware of 
its value; indeed, with many its appearance in 
reckoned an event. One reason for the welcome 
which always attends its arrival is evident; for 
after twelve months 1 struggle to keep one’s head 
above the flood of chemical literature in which one 
is oven mildly interested, a raft on which one may 
float awhile and contemplate the scenery is not to 
be despised. These surveys of progress in the several 
branches of technological chemistry appeal also to 
those who, having sufficient chemistry to follow 
their purport, are however not engaged in the work 
they describe, and perhaps would not regard them¬ 
selves as chemists at all. 

Among the new contributors are Mr. M. B. Donald 
(general, plant, and machinery), Dr. J. Grant (pulp 
and paper), and Dr. J. A. Sugden (refractories, 
ceramics, and cements), while Prof. W. E. S. Turner 
(glass) and Dr. D. F. Twiss (rubber) are old friends 
who have returned. This year the biennial report on 
explosives is included. Thoro are 26 sections in all, 
with general name and subject indexes, and of course 
the information presented is lavishly documented, 
references being given both to original sources and 
to abstracts. It would probably be fair to describe the 
Report as a whole as “better than over”; which means 
that it reflects steady progress both in technical 
achievement and in presentation. A. A. E. 

Polychromatic Plates for Color Sense Examination 
By Dr. E. B. Rabkin. Pp. 40 i xx plates. (Kharkov : 
Htate Medical Publishing Board, 1936.) 30 roubles. 
Tins series of tests for colour defect issues from the 
laboratory for colour vision of the Rirshman Memorial 
Ukrainian Central Ophthalmic Institute, of which Dr. 
Rabkin is the director. The tests are composed of 
coloured figures on coloured backgrounds, such as 
are found in the Stilling and the Ishihara tests. A 
number of the plates contain also ‘bidden’ figures, 
which are visible only to the diehromate. Triangles, 
circles and squares appear on some plates instead of 
figures, and so can be used for testing children and 
illiterates. A diagnosis can be made from the tables 
of dichromasy in general, and of protanopia, dealer- 
anopia, and tritanopia in particular. The author 
claims, too, from the tests that “the simpler forms of 
anomalous triohromasy” can also lie detected. Plates 
are added to detect simulation. 

The series itself lias been tested out. in the Experi¬ 
mental Ophthalmic Clinic of the Institute of Experi¬ 
mental Medicine at Kharkov, and has proved suc¬ 
cessful, It seems, if one can judge from a preliminary 
survey, to give satisfactory results, and can be 
recommended. The book contains detailed and clear 
instructions in both Russian and English, although 
the English translation contains some curious phrases 
amt sentences, and the spelling is not always of the 
best. Maby Cotxins. 


Organic Syntheses: 

an Annual Publication of Satisfactory Methods for 
the Preparation of Organic Chemicals. L. F. Fioser, 
Editor-in-Chief. Vol. 17. (Now York : John Wiley 
and Sons, Inc.; London , Chapman and Hall, Ltd., 
1937.) 8s. 6 d. net. 

Produced on tho plan now familiar to organic 
chemists and biochemists, tho latest addition to this 
series contains details of thirty preparations. Among 
the open-chain substances are y-arainobutyrio acid, 
made by a modification of Gabriel's method ; c- 
aminocaproic acid, prepared from 2-ketohexa- 
mothylenimine ; and 1,3-butadiene. It is stated that 
between 25 gm. and 30 gm. per hour of crude buta¬ 
diene may be produced by passing tho vapour of 
cyc/ohoxene ovor a cracking element, in an ingenious 
apparatus which is here fully described with the aid 
of a diagram. 

Of interest in carbohydrate chemistry is the 
account of the acetolysis of cotton, and of the 
hydrolysis of the resulting a-collobiose octa-acetate 
according to ZempUhi’s method. Biochemists will 
also welcome the details given for tho hydrogenation 
of cholesterol to dihydrooholcsterol (p-cholestanol) 
and the oxidation of this to cholestanone. Under the 
heading of 2-carbethoxyc;vr/opentanone (prepared 
from ethyl adipate) may be found a description of 
the useful Hershberg stirrer for pasty mixtures. 
Finally, the steroochomist is catered for in the precise 
directions given for the synthesis and complete 
optical resolution of that useful stereochemical agent, 
fc-phonylethylumino. J. R. 

Mechanistic Biology and Animal Behaviour 
By Theodore H. Savory. Pp. xv f 182. (London: 
Watts and Do., 1936.) 7s. 0 (L not. 

Mb. Savory’s book gives an eminently lucid and 
readable description of tropin tic behaviour in some 
invertebrate organisms. The book, however, is 
largely devoted to an unconvincing exposition of 
certain well-worn theoretical issues. Mr. Savory 
defines his aim as the purely objective description 
of behaviour, which for the purposes of deterministic 
analysis ho regards as the “visible response of an 
animal to some kind of stimulation which originates 
most frequently from a disturbance of its environ¬ 
ment”. He strays, however, from the logical demands 
of his definition, which is generally accepted by 
scientific students of behaviour, when he leaves the 
field of straightforward description, 'thus, when he 
departs from the world of invertebrate organisms 
with which he is familiar, and discusses mammalian 
forms such os dogs, ho accepts a priori concepts such 
os ‘mind’ and ‘intelligent 1 as opposed to ‘sub-intel¬ 
ligent 1 behaviour, and fails to realize that to Die 
student of behaviour these concepts are somewhat 
empty. It is clearly illogical for the experimental 
investigator to ask whether spiders that lurk under 
stones have mind and self-awareness, and then to 
answer ‘no’ merely because the particular tropisms 
which drive spiders under stones have been defined. 

The book’ closes with an uncritical statement 
about the influence of acquired habits on the course 
of arachnid evolution. 
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Measurement of Submarine Daylight 

By Dr. H. H. Poole 


S UBMARINE measurements of solar radiation 
are of interest to oceanographers, who are 
concerned with such problems as the rate of rise 
of temperature of the water, the rate of photo¬ 
synthesis, the movement of zooplankton, or the 
depth limits of daylight vision for fish. They also 
enable us to measure the opacity of the water, 
which, being an index of the amount of matter 
in suspension, may give valuable evidence as to its 
previous history, and is likely to be of importance 
in connexion with the nutrition and migration of 
fish. 

A thermopile with suitable colour filters has 
been used by Birge and Juday to measure the 
total radiation, and that in different spectral bands, 
at various depths in American lakes, but for work 
at sea the measurement of the very small potential 
differences presents difficulties. As the spectral 
sensitivity range of the selenium rectifier photo¬ 
electric cell covers the band showing appreciable 
penetration through sea-water, it appears to be 
the most convenient instrument at present avail¬ 
able for submarine work. 

This cell has a range of sensitivity extending 
somewhat ''beyond both ends of the visible 
spectrum, with a maximum about 595 my (that of 
the eye being about 555 mp). It appears to be 
permanent, apart from temporary fatigue or tem¬ 
perature effects, which may amount to a few per 
cent in strong illumination. For small illumina¬ 
tions the current generated is proportional to the 
light, but in strong light the ratio current/illumina¬ 
tion falls appreciably, and the necessary corrections 
must be found if the cell is to be used to measure 
intense illumination. The fall in this ratio with 
increasing illumination becomes much more im¬ 
portant with a high-resistance external circuit, so 
that a low-resistance measuring instrument is 
always desirable, and sometimes essential. 

The Weston selenium cell which has been used by 
Utterbaok, and also by Atkins and Poole, gives, 
when exposed under a sheet of opal-flashed 
diffusing glass, a current of one microampere for 
about 20 lux. With a 10 ohm galvanometer the 
sensitivity would fall to about 1 pamp. per 25 lux in 
full sunlight. The Lange selenium cell used by 
Pettersson is more sensitive, giving 1 pamp. for 
about 5 lux in weak light. The fall in sensitivity 
in strong light is, however, so great that the 


cell must be protected by a suitable reduc¬ 
ing screen when used to measure bright daylight. 
This screen must be removed for weak light 
readings. 

The choice of a suitable instrument to measure 
the current presents certain difficulties, as the 
claims of current sensitivity, lowness of resistance, 
quickness of reading, and insensitivity to the motion 
of the ship, are not easily reconciled. Utterback 
has used a special marine galvanometer, Atkins 
and Poole a modified form of their potentiometer 
method previously used with emission cells, 
adapted so as to include the principle and advan¬ 
tages of the zero-resistance circuit devised by 
Campbell and Freeih, while Pettersson, aided by 
the greater sensitiveness of his Lange cells and the 
comparative steadiness of his ship, has found 
simpler pointer and light-spot galvanometers 
satisfactory in his work. 

The cell mounted behind a strong glass window 
in a watertight case is lowered to any required 
depth by means of a wire and a spar projecting 
over the ship’s stem, thus minimizing the shading 
effect of the ship and the vertical movements due 
to rolling. Utterback uses a case large enough 
to contain a set of colour filters, which can 
be interchanged by an electromagnetic device. 
This is a groat advantage, but the size and com¬ 
plication of the apparatus are drawbacks, and 
most workers have oontented themselves with the 
use of external filters laid on the window, which 
is generally horizontal, and changed by hauling 
the photometer on board. Above the colour filter 
is placed the opal diffusing glass, the use of which 
is rendered necessary by the varying obliquity of 
the illumination to be measured. The trans¬ 
mission of the colour filter is not affected by such 
variations in obliquity, as the filter is below the 
opal, and submarine light the obliquity of which 
is greater than 48°, and which would be prevented 
by internal reflection from reaching the cell if the 
diffusing glass were absent, can reach the internal 
diffusing layer in the opal glass and be duly 
measured. 

The use of colour filters to limit the range of 
sensitivity is rendered necessary by the differential 
absorption of the water, which entirely alters the 
average composition of the radiation with depth, 
and thus alters also the sensitivity of the cell, so 
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that it is very difficult to interpret the submarine 
readings of a selenium cell without filter. The 
following Jena glass filters, each 2 mm. thick, seem 
to be suitable for general work : red, 720-600 mu, 
RO 1 ; green, 000-480 mg, VO 9; blue, 
480-360 mg, BO 12. The limits are only approxi¬ 
mate and are affected by the falling sensitivity of 
the cell towards both ends of the spectrum. 

The variations in the surface light must be 
observed by a second cell exposed under a similar 
filter and opal glass in a position on deck as free 
as possible from shading by spars and rigging. The 
photometer is directly compared side by side with 
the submarine photometer, and the simplest means 
of expressing the submarine illumination is as a 
percentage of the surface light in the same spectral 
band at the same instant. 

It is more difficult to express the submarine 
illumination in definite units. The selenium cell, 
being more sensitive than the eye to both ends 
of the visible spectrum, does not differ very 
greatly from the latter in its estimate of common 
illuminations of different predominant colours. 
Thus, if it is standardized with a filament lamp 
at a colour temperature 2,360° K., it appears to 
under-rate average sunlight bv some 10-20 per 
cent. The use of a higher temperature source for 
standardization reduces this discrepancy, and 
some workers have used for this purpose the Davis- 
Gibson colour filter, reproducing with fair accuracy 
average noon sunlight. We can then express in 
‘lux* the reading of a cell exposed without colour 
filter in air, without introducing any serious error, 
by the use of a term which is strictly only applicable 
to visual measurements. With colour filters, how¬ 
ever, or under water, which acts as a colour filter, 
this quasi-visual scale becomes meaningless and 
misleading. 

The ideal procedure is evidently to express the 
results in terms of the radiant power in the different 
spectral bands, say, in microwatts per square 
centimetre. Clarke has used this method of 
presentation for his work with emission cells in 
the western Atlantic, and Atkins and Poole have 
also standardized some of their cells in power units. 
The lowness of the colour temperature of all 
ordinary sources, however, limits t-he # accuracy of 
the standardization, and has led Angstrom to 
suggest a method of standardization by means 
of sunlight which may prove to be the best 
available. 

There is general agreement between the results 
obtained by workers on both sides of the Atlantic 
and in the north-eastern Paoific, the large varia¬ 
tions in the opacity of the water found by all 
being obviously due to local conditions. The 
clearest water so far recorded was found by Clarke 
in the Sargasso Sea Working down to 180 metres, 


he found a value as low as 0*03 for the extinction 
coefficient of blue light. This means that the fall 
in the illumination on a horizontal surface was 
only 3 per cent per metre, the light falling to one 
tenth of its value at about 80 m. depth. In this 
water both green and violet light gave coefficients! 
close to 0*06, while for the light passing through 
an EG 1 filter Clarke found a coefficient 0*08 for 
depth range 20-80 m. This is an extraordinarily 
low coefficient for ‘red’ light, and may possibly 
be due to the action of the overlying water layers 
{in which the absorption was much more rapid) in 
removing all wave-lengths much longer than 
600 mjj., leaving only a very narrow spectral band 
of orange-red. 

In coastal waters higher coefficients are always 
found, the absorption of the shorter waves in¬ 
creasing more rapidly than that of the longer. Thus, 
in both the English Channel and in the north 
Pacific the coefficient for blue and green is generally 
about the same, and not far from 0*1 at a distance 
of 20 miles off shore, the illumination falling to 
one tenth of its value every 23 m., the correspond¬ 
ing average figures for red being 0*4 and 5*76 m. 
Closer inshore, green becomes the most penetrating 
colour, the coefficients for all colours rising with 
the increased turbidity of the water. 

In considering the variation of opacity with 
depth, one must remember the ‘hardening’ effect 
of absorption on polychromatic radiation, although 
this effect is greatly reduced by the use of colour 
filters. It is still probably of importance with the 
RO 1 red filter, as the longer wave-lengths of the 
range covered are absorbed even more rapidly 
than those near the 600 limit. The effect is 
probably of much less importance with the green 
and blue filters. 

Real variations of opacity with depth are often 
met with. As a general rule, ocean water becomes 
dearer below the surface layers, but inshore waters 
often show irregular variations, which may be very 
useful for studying their stratification. For ex¬ 
ploring these rapid changes of opacity the use of 
Pettersson’s transparency meter, which measures 
the intensity of a beam of artificial light reflected 
through 2 metres of water, is almost certainly 
preferable to the deduction of the opacity from 
the ratio of the daylight illuminations at two 
different depths, but it is not easy to correlate 
the results obtained by the two methods. 

It is evidently highly desirable that oceano¬ 
graphers should be provided with a standardized 
method suitable for routine measurements of sub¬ 
marine daylight, and with this end in view the 
International Council for the Exploration of the 
Sea arranged for a special meeting of workers in 
the subject at the 1036 meeting at Copenhagen. 
It would seem that some further experience of the 
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available cells and modes of measurement is bibliographies, will be found in the report of the 
desirable before any definite specification of 1036 meeting of the Council, and a report of the 
apparatus and methods can be drawn up. In special sub-committee then appointed to consider 
the meantime, a fairly full review by different the question is being presented at the meeting 
authors of the work done up to date, with ext ensive this month in Copenhagen, 


Greenland Culture: 

A CCOUNTS of the ill-fated Norse settlements 
in Greenland in medieval times, such as 
that recently published by Dr. Norlund (see 
Nature, 133, 949) have been based hitherto on 
the evidence afforded by the eastern settlement 
(now the district of Julianehaab), in which, thanks 
to the researches of the last fifty years, most 
problems of topography have been solved and the 
cultural history elucidated in no little detail by 
archaeological discovery. Of the western settle¬ 
ment, however, in the Godthaab District little was 
known either from literary sources or from archaeo¬ 
logical investigation before the expeditions of the 
Commission for Scientific Research in Greenland, 
of which the results have been described recently 
by Dr. Aage Roussell. It was inferred, however, 
with reasonable certainty that the place now 
known as Kilaussarfik, visited by Daniel Brunn 
in 1904 and the site of Dr. RousseH’s excavations 
in 1930, 1932 and 1934, was to be identified with 
Sandnetf, and Ameralik Fjord with the ancient 
Lysufjordr, not least-, perhaps, on account of the 
rarity of such a sandy formation on the rock- 
bound coast of Greenland. As, however, the 
area is being submerged rapidly, and the 
coast-line has changed considerably since the 
Middle Ages, this is by no means indisputable 
evidence. 

Historical records relating to the west settle¬ 
ment are few. Apparently it was established 
simultaneously with, or just after, the east settle¬ 
ment, shortly before a.i>. 1000. The Saga of Eirik 
the Red mentions a serious epidemic there in the 
first decade of the eleventh century. By the 
middle of the fourteenth century, Skraellings 
(Eskimo) had occupied all the west settlement, 
“so there are many horses, goats, cattle and sheep 
run wild, and no people* neither Christian nor 
heathen”. All archaeological finds, in default of 

* Kmearches Into Notw Culture In Oreenland- -Snndnes and the 
Nelijhbowrtng Farm*. By Anne Roussell. Appendix : Greenland 
Runic Inscriptions, 4. ora Omnia ml, Bind 8$, Nr. 2.) 

Fp, 282+6 plates. 11.00 kr. 

Researches Into Kortte Culture in Greenland—Animal Remains 
from the West Settlement In Greenland, with Special Reference to 
Livestock. By Magnus Degerbel. (Meddctol#er am Grontand, Blud 
SS, Nr. 3.) Pp. 36 + 1 plate. 2.50 kr. 

Researches Into Rome Culture In Greenland—Evidence of Iron 
Extraction at Sandnes, in Greenland's Wwt Settlement. By Niels 
Nielsen. (Meddebtor am Groniand, Bind SB, Nr. 4). Fp. U + 1 plate. 
0.75 kr. 

(Kebenhavn ; G. A. Rettsels Forlag, 1930.) 


(i) The Norsemen* 

evidence to the contrary, are to be regarded as 
prior to 1305. 

In addition to the church at Sandnes and the 
neighbouring farm, of which the name in unknown, 
Dr. Roussell excavated in 1934 two other farm 
sites on the opposite side of the fjord. Of these, 
Umiviarssuk alone has been described, the im¬ 
portant results obtained at Ujaragssuit still 
awaiting publication. 

The site investigated at Sandnes included church 
and churchyard, house, smithy, and two large 
stable complexes. The store-house—invariably 
part of a Norse farm—presumably stood on the 
fjord bank, but, if so, it had been washed away. 
Tlie central part of the farm had been built on 
sloping ground and a constant movement of soil 
has covered the whole site with midden, making 
it impossible to arrive at any accurate idea of 
stratification. At times, objects were found above 
others which obviously were of later date. 

Since the date of Daniel Brunn’8 visit, the church 
ruins at Sandnes have suffered much damage 
owing to submergence and climatic conditions. 
Consequently it was found impossible to determine 
the extent of the churchyard ; but accumulations 
of stones on the fjord beach indicate the probable 
limit of interment. Only in the westerly part of 
the churchyard were interments uncovered. 

No less than forty-two burials were found 
huddled in a confined space. They lay under the 
midden in coarse yellow gravel and only just 
below the original surface. Owing to crowding, 
older graves frequently had been disturbed in 
digging now, and half skeletons, or skeletons with 
lower limbs hewn off, were found. As is usual in 
Christian burials, the body lay on the back with 
the head towards the west and arms crossed on 
the breast. One interment in the south end of the 
area contained two adults, presumably man and 
wife, with the skeleton of a child lying on each. 
Alongside and evidently buried at the same time 
lay a fifth skeleton, not fully grown, and beside 
the skeletons was a small crudely fashioned 
wooden cross, the only piece of grave furniture 
found in situ. It may be presumed that these five 
burials were the result of an epidemic, such as is 
mentioned in the sagas of Eirik and Thorfinn. 
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Whftt was from the artistic point of view the 
most important find made in the course of this 
investigation may be mentioned here, as it came 
from the churchyard, though not found in situ. 
This was a carved slab of wood of unknown use, 
though it may have been part of the cover of a 
pyx. The wood has been identified as fir and drift¬ 
wood. On it is carved in relief a representation of 
the Crucifixion showing the figures of the Virgin 
Mary and St. John in a pose and with attributes 
characteristic of medieval Scandinavian art. The 
figures are Gothic ; but the ornament is still 
Romanesque. Though unquestionably of Scan¬ 
dinavian origin, it is not of local workmanship, and 
may derive from thirteenth century Iceland, or 
possibly Norway. Examples of local workmanship 
are to be seen in representations of the Crucifixion, 
rough in character, in which the figures in metal 
had been nailed on in a technique familiar in 
examples known from Iceland. 

The important site at Umiviarssuk afforded 
fuller detail than Sandnes of the cultural level of 
the Norse farm, though here in the excavation of 
the house itself the work of clearing the plan was 
complicated by the fact that a later building 
overlay one and possibly two earlier structures. 
The farm buildings of the west settlement were 
substantial erections of stone. It, was possible to 
ascertain the disposition of living rooms, sleeping 
rooms, hearths, etc. Immediately behind the 
farm-buildings at Sandnes was a series, or rather 
two complexes, of outbuildings for cattle, sheep, 
pigs, and goats and the farm workshop. In one 
of these, stone divisions provided ‘boxes' for 
tethering the cattle ; while in another, small finds 
suggested that one or more of the humbler female 
servants had slept here. Sandnes also had a small 
forge, which afforded samples of the iron used in 
working. 

An interesting building at Umiviarssuk was a 
bath house, which, though the bath is frequently 
mentioned in the records, is the first to be found 
in Greenland. It is of the usual vapour-bath type, 
with furnace and shelves, on which the bathers 
reclined. It was apart from the house, and if the 
bathers did not follow the modem practice in high 
latitudes of a cold plunge in the snow, they at 
least had to pass through the cold air in returning 
to the house. Another find on this site of an un¬ 
usual character was a movable bed. Although 
there are references to such beds in the sagas, its 
use had died out in the Middle Ages in favour of 
the bed fixed to the wall. It was not reintroduced 
until the sixteenth oentury ; but its survival in 
Greenland points to the backward state of the 
community. 

The most noteworthy feature in the work of 
Dr, Roussell’s expeditions is the very large number 


of small objects found, which has thrown a flood 
of fresh light on Norse culture in Greenland. The 
character of the soil enabled the preservation of a 
number of objects, especially in wood, bone and 
baleen, which had perished on sites previously 
excavated. Nearly twelve hundred objects in all 
were found. The state of preservation may be 
judged from the fact that in some the original 
colour of the wood can still be discerned. Among 
the small objects, one of the most interesting is a 
toy model of a boat, which reproduces its original 
in accurate detail. Comparison with earlier known 
examples of the Norse boat dating from the sixth 
century shows that the form of ship virtually 
suffered no change over a period of six hundred 
years. 

Other finds included tools, weapons, implements, 
household utensils, clothes, games such as chess, 
dice and draughts, toys and objects of unknown 
use. Trinkets were rare. In addition to the objects 
of art already mentioned—the wood-carvings of a 
religious character—there was a number of small 
objects in bone, wood and ivory, including two 
lively representations of animals, a bear and a 
walrus, and two of the human face, of which one 
in walrus ivory with its wide mouth, long upper 
lip, heavy jaw and coarse skin gives anything but 
a favourable impression of the physical type of 
some, at least, of the Greenlanders. 

The animal bones indicate that the inhabitants 
of the western settlement kept cows, sheep, 
horses, pigs and dogs and hunted the same wild 
animals, reindeer, seals, whates, arctic foxes, arctic 
hares, and polar bears, as the settlers on the east 
coast. For the first time, the bones of tho dog are 
available for comparison with representations of 
the animal of this period. The surprising feature 
is the length and slenderness of the legs, which sug¬ 
gest a breed of something of the greyhound type 

Although there is evidence to suggest that the 
Norsemen had extracted iron in Greenland, the 
number of iron objects found is small. The 
material from Sandnes is the most considerable 
find that has been made, consisting of fifty lumps 
of slag and a small piece of hammered iron of 
prismatic form. The material has been subjected 
to detailed examination and is very heterogeneous. 
Two types of iron are present, which agrees with 
what is known of Middle Age practice of producing 
iron in hearth pits, and shows the difficulty 
experienced by the ancients in producing iron 
capable of hardening. While some samples consist 
of a soft iron, practically devoid of carbon, others 
are a medium hard carbon steel. The evidence 
from Sandnes is taken to show that the Norsemen 
did produce a form of steel, but that their methods 
of working and exposure to the air reduced the 
product finally to nothing but a soft iron. 
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Belgian Stratosphere Balloon Experiment 


HT'HE most difficult part of the planning of a 
* large stratospheric balloon is how to control 
the rate of descent in the upper atmosphere, if 
a balloon is large enough to reach about 19 miles 
(1/100 atmosphere) the hydrogen must contract 
during the descent, and the bag will be only 10 
per cent filled at 10 miles : it is then difficult to 
avoid a dangerous flapping of the bag, except by 
controlling the speed by a continuous dropping of 
ballast; incidentally, the weight of that extra 
ballast would have reduced the maximum altitude 
reached. 

If air is allowed to flow into the bag through 


Fig. 1. 

the appendix, the flapping danger disappears; but, 
during the daytime, the sun heating the air in the 
bag causes sufficient expansion to stop the descent , 
even if all the hydrogen is removed. A better 
solution seems to be to admit air, but to remove it 
automatically as soon as it is warmed. That 
method was tested by Max Cosyns during his 1934 
ascent, by replacing the valve of his balloon by a 
collapsible fabric tube, about six feet in diameter, 
distended by wooden rings, and stretching down 
the axis of the balloon (Fig. la). If the opening 
of that tube is set near the limit between the 
hydrogen and the air, the air flows continuously 
upwards as soon as it is wanned. The method 
worked perfectly well on the F.JVJ?.#., the 
diameter of which was 100 ft. 

For a 200-ft. balloon, the use of the same principle 
would require a tube 17 ft. in diameter, twice as 


long as before, and about twenty times as 
heavy, which weight is prohibitive. To calcu¬ 
late the minimum diameter admissible, it is 
necessary to know exactly the amount of heat¬ 
ing inside the bag due to the sun. As it depends 
on the thermal air eddies inside and outside 
the bag, it is useless to try to determine that 
quantity by extrapolation from experiments 
made on models a few feet in diameter. In 
order to measure the heat transfer on a model 
as large as possible, an experimental asoent 
was planned by A. Piccard and M. Cosyns with 
the old F.N.R.S . filled with hot air. At an 
altitude of about 5 miles, the 
heating power of the sun is 
not very far from its maxi¬ 
mum value, and the tempera¬ 
ture is about the same as at 
20 miles. Knowing the total 
weight of the balloon, and the 
amount of supplementary heat 
necessary to balance it, the 
temporature rise due to the 
sun could be deduced with a 
precision of a few tenths of a 
degree. 

The supplementary calories 
were to be furnished by a burner 
placed inside the bag (Fig. 16) 
using pure propane, 160 lb. of 
which was carried in the liquid 
state in an aluminium bottle 
weighing 00 lb. The burner was 
able to burn 2 lb. of propane each 
minute, with good efficiency, and 
twice as much in emergency (the 
lifting power given by a pound of propane is about 
160 lb.). It was composed by 42 bat wing - burners 
placed on a ring 7 ft. in diameter, to ensure a 
good mixture of hot and cold air, and to prevent 
a flow of gases at too high a temperature from 
reaching the top of the balloon. The flow of propane 
was measured by a diaphragm Mfeprimomfctre/ and 
by weighing at intervals the aluminium bottle. 

Unfortunately, just before starting on May 25, 
the twisting of some ropes obliged the land crew 
to release some of the slings, and an unforeseen 
squall shook violently the bottom of the balloon, 
upturning the burner before it was possible to 
shut off the flame ; the bag of the balloon was 
destroyed by fire in about a minute. The material 
loss was not important, as the F.NB.S. was 
getting old and was about to be dismantled. 

M.CosvifS, 
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News and Views 


Prof. F. W. Thomas, C.I.E. 

Pbof. F. W. Thoma.8 of Oxford lias been elected 
president of the ninth All-India Oriental Conference, 
which will be held at Trivandrum in December 
next. He has also been elected a corresponding 
fellow of the Philosophical and Historical Section 
of the Prussian Academy of Sciences. Prof. Thomas, 
who has been Boden professor of Sanskrit in the 
University of Oxford since 1927, and is a fellow 
of Balliol College, was librarian of the India Oflfroo 
from 1903 until 1927, and was awarded the C.I.E, 
in the honours list of 1928 on his retirement from 
that office. He is chairman of the Section of 
Oriental Studies of the British Academy, and repre¬ 
sents that body as a governor of the School of 
Oriental Studies of the University of London. Ho 
is also reader in Tibetan and lecturer in comparative 
philology in the University of London. Prof. Thomas 
has long been known as one of the foremost scholars 
in the classical languages of the East, in which ho 
has acted as examiner not only in all the universities 
in Great Britain which offer a course in those lan¬ 
guages, but also in the principal universities of India. 
His outstanding knowledge of Buddhist art and 
literature received the signal recognition of the 
award of a medal in 1934 at the Tokyo celebration 
of the two thousandth anniversary of the birth of 
Buddha. He is the author of a large niunber of 
publications on the philology and literature of 
Sanskrit, Pali and other oriental languages, as well 
as on the art and litorature of Buddhism. 

Prof. Walter G* Cady 

The Council of the Physical Society has awarded 
the fourteenth Duddoll Medal to Walter G. Cady, 
professor of physics at the Wesleyan University, 
Middletown, Connecticut, U.S.A., for his work on 
piezo-electric resonators and oscillators as standards 
of frequency. Prof. Cady’s pioneer work on the 
subject was published in 1922 (Proc> Inst, Radio 
Bng* t 10, 83) and the value of the device may be 
judged from the fact that it stimulated research work 
on the subject in all parts of the world, more than a 
thousand papers having been published on the pro¬ 
perties of piezo-electric crystals since the appearance 
of Cady’s first paper. Of oourse, these are not all 
due to Cady’s work, for Langevin had previously 
used piezo-electric crystals as vibrators for under¬ 
water signalling, but Cady’s particular contribution— 
the use of the quartz resonator as a standard of time 
or frequency—has quite obviously inspired most of 
the work. The use of these resonators as standard 
vibrators has made it possible to measure frequency 
and intervals of time with an accuracy not previously 
attained. It is scarcely necessary to emphasize the 
importance to physios of increased accuracy in such 
fundamental measurements. Among the applications 
which have already been made the following may be 


mentioned ; (l) The quartz-clock now used as stand¬ 
ard in some observatories. It is in some respects 
superior to the pondulum clocks, and in any event is 
a most valuable supplement to them. (2) The 
measurement and control of the frequency of alter¬ 
nating currents in connexion with measurements of 
dielectric constant, ‘absolute’ electrical measurements, 
etc. (3) The measurement of the velocity of ultra¬ 
sonic sound waves. Duddoll, who was responsible 
for so much elegant instrumental work, would have 
been the first to recognize the beauty of Prof. Cady’s 
device, and it will be a source of groat satisfaction 
to all 8cientific workers to know that the value of 
Prof. Cady’s work has been recognized in such an 
appropriate manner. 

Centenary of the University of Durham 
The University of Durham, though now well over 
n hundred years old, has just celebrated its centenary. 
It was originally intended to hold the celebrations 
five years ago, sinco the Act of Parliament which 
provided for the foundation was passed in 1832, 
Owing to the economic depression, however, it was 
felt inappropriate to enter into rejoicings under the 
cloud of industrial stagnation which, in 1932, was 
locally responsible for widespread distress. The 
present year has a historical claim to recognition, 
apart from the atmosphere of returning prosperity, 
for it was in 1837 that tho University was granted its 
charter by William IV. Moreover, as a result of the 
recent Koyal Commission, the University is about to 
enter upon a new phase of its history. The main 
celebrations wore held at Durham on July 1, and were 
attended by delegates from all the other Universities 
of the British Isles and from several in Canada, 
Australia, New Zoaland, South Africa, India and the 
United States. Learned societies wore represented 
by, among others. Sir William Bragg, Lord Dawson 
of Penn, Dr. H. Spencer Jones, Prof, F. G. Donnan 
and Prof. O. T. Jones. After a morning visit to the 
Colleges, including the Castle, a ©ontenary service 
was held in the Cathedral, where the preacher was 
the Bishop of Durham. The keynote of Dr. Henson’s 
discourse was that universities an? the “watchdogs 
of human liberty”. “The now universities,” he said, 
“were born and cradled in an atmosphere of freedom. 
They surely must stand in the forefront of the cham¬ 
pions of academic liberty against the aggressions of 
the totalitarian. State or the subtler assaults of racial 
fanaticism”. After tho service, the delegates were 
entertained to luncheon, some in the Great Hall of 
the Castle (by the University), and others at the 
Town Hall (by Lord Londonderry, Chancellor of the 
University and Mayor of Durham). 

Ik the afternoon, a Centenary Convocation was 
staged in the picturesque surroundings of the Castle 
quadrangle. Each delegate was introduced to the 
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Chancellor, to whom addresses of congratulation were 
presented. The Chancellor then conferred the 
honorary degree of DX.L. upon nine distinguished 
men : Dr. C. A. Allington, Dean of Durham ; Pro- 
P. P. Bed non. emeritus professor of chemistry ; Lord 
Oodman, an old graduate of the 'University ; tho 
Hon. J. A. Honan, chancellor of the University of 
Now Zealand ; Sir John Jarvis, the promoter of many 
schemes to help the distressed area of Jarrow ; the 
Rev. 8. R. P, Moulsdalc, until recently principal of 
St, Chad’s College ; Mr. Tracy Philipps, explorer and 
war correspondent ; Sir Cuthbert Wallace, president 
of the Royal College of Surgeons ; and Mr. ft. H. A. 
Wilson, master of Clare College' and vice-chancellor 
of the University of Cambridge. Convocation was 
followed by a garden party in the adjoining Follows’ 
Garden. Later, the delegates were entertained to a 
banquet in the Great Hall, after winch they were 
received by the Council of the Durham Colleges. 

It is interesting to record that so early as 1050 a 
petition to Parliament that a college be established 
at Durham wirs approved by Cromwell. When 
university powers wore applied for, however, the 
proposal was thought to bo prejudicial to the older 
universities and the Croat Heal was withheld. No 
more was heard of a northern university until a draft 
scheme was drawn up in ! 831. The necessary Act 
was passed in 1832. and t he first students came into 
residence during the following year. Among the first 
members of staff was J. F. W. Johnstone, lecturer in 
chemistry and mineralogy. About the same time 
(1834) the Newcastle-upon-Tyne College of Medicine 
originated, though it did not become connected with 
the University of Durham until 1852. Durham 
College of Physical Science was founded in Newcastle 
in. 1871. It had then four professors mathematics, 
physics, chemistry and geology—but by the time its 
name was changed to Armstrong College, in 1904, a 
very wide range of university subjects had long been 
incorporated. Now, both tho College of Medicine and 
Armstrong College are about to lx* united, under tho 
revised constitution of the University, as a new 
corporate body to be known henceforth as King’s 
College. At Durham itself, science seems to have 
lapsed after the death of Johnstone in 1855. Since 
1924, however, when the first block of the present 
Science Laboratories was opened, several very 
flourishing schools have developed. Under the new 
regime, the University of Durham (consisting of the 
Durham Colleges, together with King’s College, 
Newcastle-upon-Tyne) enters the most promising 
period of its history, with every prospect of expanding 
achievement and prosperity. 

The World's Air Altitude Record 

The world’s air altitude record was regained for 
Great Britain by the Royal Air Force on June 30, 
by a flight to an altitude of 53,937 feet (more than 
ten miles). Tho previous record of 51,362 feet was 
held by Lieut.-Colonel Mario Pezzi for Italy, who 
beat the then British record of 48,944 feet last 
autumn. The flight was made from the aerodrome 


of tho Royal Aircraft Establishment, Farnborough, 
by Flight-Lieut. M. J. Adam, using the Bristol 138 
experimental high altitude aircraft. This was the 
same machine as used by Flight-Lieut. Swain, 
R.A.F., for the previous record, but was fitted with 
a special Bristol Pegasus engine. It had various 
detail improvements as suggested by experience. 
The pilot wore the actual high-pressure suit that whs 
prepared as a reserve for the previous record flight, 
with small improvements. Those included pre¬ 
cautions against ‘frosting up’ of the Celestroid 
windows of the headpiece, and an emergency 
breathing pipe to load air direct from the outside 
when necessary, instead of having to slash open the 
front of the headpiece as did Flight-Lieut. Swain, 
upon landing, after his flight. The transparent 
material forming the cabin roof was observed to 
crack upon reaching an altitude of about 48,000 feet, 
but this was not serious enough to interfere with the 
continuation of tho flight. 

Tub ascent was made in 1 hr. 35 min., and the 
total time of the flight was 2 hr. 15 min. The mini¬ 
mum pressure and temperature were 77*8 mm. of 
mercury and — 48’fT C. respectively, both occurring 
at the maximum height. The pilot experienced a 
good deal of navigational trouble due to cloud-layers 
at intervals, at one time being forced to fly east, 
facing the sun, which at 6 a.m. was low enough to 
blind him. A steady north‘Westerly wind, est imated 
by the pilot to be of about 100 miles an hour velocity, 
was encountered in the upper regions. It is under¬ 
stood that the aircraft will continue to be employed 
upon researches into conditions of flight in the upper 
atmosphere. 

Atlantic Air Mail Service 

The first test flight of the Atlantic air mail service 
began on July 5 when the Imperial Airways flying- 
boat Caledonia left Foynes, Ireland, for Botwood, 
Newfoundland, and two and a half hours later the 
Pan-American Airways Clipper 111 took off from 
Botwood on tho easterly crossing. The two boats 
alighted at their destinations within a quarter of an 
hour of each other on July 6. The Caledonia, under 
Captain A. 8. Wilcockson, flew mostly at a height of 
1,500 ft. to avoid the worst of the head-wind ; she 
followed a rhumb line course at an average speed of 
about 132 miles an hour and was in the air for 
15 hr. 28 min. The Clipper 111, under Captain H. 
Gray, flew most of the way at 10,000 ft. to make the 
most of the following westerly wind; she kept 
roughly to a great circle course and her average 
speed was 158 miles per hour and flying time 12 hr. 
37 min. Both commanders described the crossing as 
comparatively uneventful, and paid high tribute to 
the work of the wireless stations on both sides of the 
Atlantic in assisting their navigation. 

Centenary of the General Register Office 

An exhibition which opened on July 1 at the 
General Register Office, Somerset House, Strand, 
London, W.C.2, for a duration to be announced later. 
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marks the centenary of the establishment of the 
general registration of births, deaths, and marriages 
in England and Wales, by illustrating the work of 
the Office, as well as the character of the records 
which are in its charge. Although the systom of civil 
registration was established only one hundred yearH 
ago, its origins in England go back no loss than four 
hundred years. Such statistical material relating to 
the population, outside the parochial records, as was 
recorded before 1837 was transferred to the custody 
of the Registrar General under the Marriage and 
Registration Acts of 1835. The earliest form of 
record, the parochial register of baptisms, marriages 
and burials, wits established by Thomas Cromwell in 
1538 ; but so long ago as the sixteenth century the 
value of demographic data and the inadequacy of the 
parochial system for this purpose were appreciated. 

In 1590, Lord Burleigh put forward a proposal 
for the establishment of an office for a general 
register to summarize “how many christenings, 
weddings and burials worn every yoar in England 
and Wales”. The proposal was not adopted ; and 
subsequent attempts to secure some measure of 
systematic collection of facts were both unsatis¬ 
factory in working and incomplete, owing to increase 
in the number of nonconformists, who did not avail 
themselves of the services of the parish church. It 
was owing to this latter factor that the earliest 
records now preserved at Somerset. House are those 
which did not come within the established order, 
belonging to the refugee churches of Walloons and 
French, the Chapels Royal, the Independents, and 
the Society of Friends of the sixteenth and seven¬ 
teenth centuries. It is interesting to note that the 
last-named body, with characteristic precision, was 
the first to register births and deaths, rather than 
baptisms and burials. The official guide to the exhibi¬ 
tion (“The Story of the General Register Office and 
its Origins from 1538 to 1937”. Pp. 30 4 « plates. 
London : H.M.S.O. 6d.) deals with these and other 
matters of much sociological interest, especially in 
the light thrown by the registers on the early history 
of nonconformity and the scandalous ‘Fleet’.marriages. 

Ethnological Museums: Methods and Limitations 

Dr. R. S. Harrison , in his presidential address to 
the Royal Anthropological Institute delivered on 
June £9, played the part of a wandering sceptic, to 
use his own term, to excellent effect in setting out 
some of the more striking shortcomings of the 
ethnological museum as a place of exhibition of 
material objects bearing on man’s cultural develop¬ 
ment* As he pointed out, there is a considerable body 
of exhibits, such as, for example, musical instruments, 
personal ornaments, money and currency, which find 
their place in a museum as ‘material objects’, but of 
which the real significance is non-material and is lost 
on either the distributional or comparative method 
of arrangement, as their interest lies not in form or 
material, but in their sociological functions and 
meanings. Practical considerations limit the use of 
labels, quite apart from the danger of the museum 


becoming what Dr. Harrison said has been described 
as a collection of labels illustrated by exhibits. Dr* 
Harrison also showed himself a keen but kindly 
critic of the evolutionary method of display, pointing 
out its weaknesses in the scanty evidence and uncer¬ 
tainties relating to origins, the necessary, but at 
times excessive dependence upon inference, and the 
ambiguities of direction, including the possibility of 
degeneracy. Among the instances quoted in support 
of the argument he cited an interesting example in 
the uncertain development of the canoe and the 
relation of the plank and dug-out forms. 

With a sympathy horn of experience. Dr. Harrison 
recognizes the limitations imposed by space on 
experiment to meet defects inheront in present 
museum methods, but hopos for their alleviation in 
a Nat ional Anthropological Museum, which would be 
sufficiently spacious and catholic to deal with such 
problems. Notwithstanding his criticisms, as a 
museum man himself be beliovos firmly in the 
importance of tho museum as a teclmologioal labora¬ 
tory, forming an essential part in a school of ethno¬ 
logy* While anthropologists will warmly endoise his 
plea for a national anthropological museum, they 
will trust that his anticipation of its foundation 
before tho close of tho present century is a playful 
euphemism for “at no distant date”. 

Proposed Rhodes-Livingstone Memorial 

To mark the jubilee of the foundation of the two 
Rhodesias by Cecil Rhodes in 1890 and the centenary 
of the setting out of David Livingstone for Africa in 
1840, it is proposed to found a Rhodes-Livingstone 
Institute for Central African Studies in Northern 
Rhodesia. The main purpose of the Institute wib be 
the study of the effect on native African society of 
the impact of European civilization and the urgent 
problem of establishing permanent and satisfactory 
relations between native and non-native. The pro¬ 
posal has the support of tho Archbishops of Canter¬ 
bury and York, the Right Hon. W. G. A. Ormsby- 
Gore, Lord Lugard, Lord Hailey, Dr. Henry Balfour, 
Sir William Bragg and others. It is proposed to 
purchase at a cost of £15,000 the premises now 
housing the Museum at Livingstone, the old capital 
of Northern Rhodesia, with tho adjoining old Govern¬ 
ment House. Tho Museum contains objects of 
historical interest relating to David Livingstone and 
the nucleus of an important ethnographical collection. 
It was formed by the Government of Northern 
Rhodesia with assistance from the Beit Railway 
Trust, the Royal Geographical Society, the Scottish 
National Memorial at Blontyre and a number of 
individual benefactors. The premises will be vested 
in a trust, which will be responsible for administra¬ 
tion and financial control. As a preliminary to the 
foundation of the Institute and the incorporation in 
it of the existing Museum, the Government of 
Northern Rhodesia has appointed an expert in 
applied anthropology, to whom an assistant will be 
added later if funds permit. Although the Rhodesian 
Government will bear its full share of the cost, an 
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appeal is made for contributions towards the capital 
cost of the Institute and the endowment of the Trust 
to enable admirers of Livingstone and Rhodes to 
give material expression of their interest in them 
and the future of the country with which they were 
connected. Contributions may be directed to any 
branoh of Barclay’s Bank or the Standard Bank of 
South Africa. 

British School of Archaeology at Athens, 1935-36 
In accordance with the new arrangement for the 
publication of tho “Annual of the British School of 
Archaeology at Athens”, the formal matter, which 
includes tho report of the director covering the 
activities of members of the School during the year, 
the accounts, and the summary of archaeological 
operations in the Greek area of tho eastern Mediter¬ 
ranean in the preceding year, will in future be issued 
separately to subscribers, the report for the session 
1935—36 being the first occasion on which tho decision 
of the Committee takes effect. In the chronicle of 
the session precedence is taken by a reference to the 
lamented and untimely death of the director, Mr. 
Htimfrey Payne, on May 9, 11)36. Mr, A. H,. G. 
Megaw, who took charge of the School as acting 
director, left in the following July to take up his 
duties on appointment as director of antiquities in 
Cyprus. Owing to the temporary closing of the 
British School of Archaeology at Rome, a number of 
its students worked in the School at Athens. Excava¬ 
tions by members of the School were carried on at 
Monasteri in the Perachora, at Siphnos and at 
Trapeza in eastern Crete. Miss W. Lamb excavated 
at Kusura in Anatolia. Supplementary excavation* 
in the Heroum of Perachora, which had been planned 
by Mr. Payne, were postponed until the following 
seueon.'’" The manuscript of the account of the ex¬ 
cavation of this important site was left in an advanced 
state by the late director, and it is anticipated that 
publication of the first volume will not be long 
delayed. In the chief descriptive notes of the activities 
of the School reference is made to some interesting 
discoveries in Crete. Although no further investiga¬ 
tion of tho Roman villa was possible, surface finds 
east of tho basilica indicate that this was an important 
residential quarter of the Roman town in the first 
and second century a.d. 

Speleological Conference at Bristol 
Further particulars of the second annual con¬ 
ference of the British Speleological Association to be 
held at Bristol on July 23-26 next (see Nature, 
May 29, p. 919) are now available in the advance 
programme which has been issued. Through the 
hospitality of tho University of Bristol the conference 
and exhibition will be held in the Great Hall of the 
University. The exhibition will include contributions 
from nearly all the important oaves in the world, an 
well os some unique illuminated transparent photo¬ 
graphs. Probably the largest and most valuable 
collection of ‘Blue John’ will be exhibited. On the 
evening of July 24 an illustrated public lecture will 
be delivered by the Abb4 Breuil on some aspects of the 
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French and Spanish caves. Among the lectures an¬ 
nounced is a brief account by Mr. C. R. Hewer of some 
of the caves to bo visited on the Continental tour on 
July 2 7-August 7 when members will have tho 
opportunity of visiting oaves not as a rule accessible 
to the public. At Numberg, after a visit to the 
Museum for Prehistory, the party will proceed to 
Teufelshdhle, Maximilionsgrotte, and other caves of 
archaeological, geological and palaeontological im¬ 
portance at Pottenstein, where also a mesolithic 
cave shelter has been especially excavated for the 
visit by the “Gaukulturamt”. At Brno, Czecho¬ 
slovakia, Prof. C, Absolon will conduct the party 
over the Museum, with its unique collection of 
archaeological finds from the Moravian caves, which 
include remarkable examples of palaeolithic plastic 
art; and in the afternoon of the same day the cav es, 
which ai*e the centre of the great mammoth hunters’ 
culture of Moravia, will be visited. Passing through 
Vienna the party will proceed to tho famous ‘Drachen- 
hdhlo* from Mixnitz, the Lower LurhOhle from Peggau 
and the Eisriesenwolt—ioe cave from Worfon, the 
last place of call being Salzburg. 

The Swiss Society of Natural Sciences 

The recent issue? of the Verhandlungen dvr Schweiz - 
eriachen Noturforachenden Oe^seUschaft contains an 
account of the annual meeting of the Society held at 
Solothum in August 1936 and also reports of the work 
of the previous year. The object of the Society is to 
promote the study of all branches of natural science 
in Switzerland. Between the annual meetings for the 
presentation and discussion of papers, the work of 
tho Society is earned on by a number of commissions. 
Some of these are concerned with the administration 
of endowments, while others undertake field work in 
v arious sciences. Tho latter are financed partly from 
members’ subscriptions, but mainly from Govern¬ 
ment giants. Among the commissions performing 
work of national importance is the Geological Com¬ 
mission, which is engaged in the publication of a 
geological survey of Switzerland on scales of l : 25,000 
and 1 : 200,000. In addition to the purely scientific 
commissions, there is a Commission for the Preserva¬ 
tion of Nature, which is doing valuable work in pre¬ 
serving sites of scientific interest or scenic beauty, 
as well os in promoting legislation for the protection 
of forms of wild life which are in danger of extermina¬ 
tion. Besides administering Government research 
grants, the Society also acts os the official repre¬ 
sentative of Switzerland on international scientific 
unions, and the volume under notice contains the 
reports of the Swiss delegations to a number of such 
unions. 

The presidential address at the annual meeting in 
1936 was given by I>r. Karl D&ndlikev, who took as 
his subject, “Birth-Rate Decline and Surplus”. He 
showed how, in spite of the excess of births over 
deaths, the population of many countries in Europe 
is bound to decrease before long, A paper was read 
by H. Brockmann on ”Swiss Farm-Houses”, in which 
two types of buildings were distinguished r one type 
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has evolved from the use, by primitive man, of eaves 
as shelters, while the other has evolved from tree 
shelters. Other papers read before the general meeting 
were “Inheritance by Labile Genes’', by A. Ernst; 
“The Sting of the Bee”, by M. Roch ; “Ontogenesis 
of the Bird as a Problem in Evolution”, by A. 
Portmann. These papers an) all printed in full. In 
addition, abstracts are given of some 150 more 
specialized papers, dealing with nearly all branches 
of science, which were presented to the sectional 
meetings of the Society. 

Royal Cornwall Polytechnic Society 

The one hundred and third annual report of the 
Royal Cornwall Polytechnic Society, besides con¬ 
taining the usual list of members, financial state¬ 
ments and an account of the work of the Falmouth 
Observatory, has several contributions of general 
interest. One of theso is by Miss R. Beckett, who, 
in a paper on “Public Library Service”, traces the 
growth of public libraries due to the Library Acts of 
1850, 1855 and 1919. The Act of 1850 limited the 
rate to be levied to in the £ and that of 1855 to Id. 
These sums proved quite inadequate, but it was not 
until 1919 that the penny rate limitation was abolished. 
In practice to-day, the avorage expenditure is Is. id. 
per head of population, though some authorities 
expend as much as 2s. fkl. In another contribution, 
Mr. S. Furze deals at length with the operations 
involved and the machinery used in tin dressing, 
while in a third, Mr. J. H. Rowe gives the early 
history of Hayle Foundry, which was founded by 
John Harvey (1730 1803) and doveloped by his son 
Henry Harvey (1775-1850). This foundry was the 
earliest in Cornwall, and became ultimately the 
most important engineering works in the west of 
England. The well-known engineer Arthur Woolf 
(1756-1837), the pioneer of the compound steam 
engine, was at one time superintendent of this works, 
and it was there that ho built some of the iincst 
Cornish pumping engines of the time. The history 
of the Royal Cornwall Polytechnic Society inevitably 
recalls the Fox family, and the report has a tribute 
to Mr. Wilson Lloyd Fox, who died on February 10, 
1936. He gained one of the Society’s prizes in 1860, 
became a member in 1865, served as president in 
1922-24, and was secretary of the Committee of the 
Falmouth Observatory from 1877 until 1931. 

Intelligence, Character-training and Civilization 

A Ludwig Mono Lecture entitled “Intelligence 
and Civilization”, delivered at the University of 
Manchester last October by Prof. G. H. Thomson, 
of the University of Edinburgh, has been published 
in the first issue of the new Journal of the University 
of Manchester. After a preliminary discussion of 
some aspects of recent researches in the field of 
intelligence measurements, Prof. Thomson proclaims 
his belief (which was also H. T. Buckle’s) that the 
history of th e advance of civilization has been the 
history of the conquest of the world by intelligence. 
He preaches the salvaging of civilization “through 
^ cultivation by an education proper to each of 


the intelligence of all”. Of oharacter-training he is 
profoundly distrustful. A clear vision of truth is, 
he assumes, to be attained solely through cultivation 
of the intelligence and * * the schoolmaster’s sole 
business is to load his pupils to see truth clearly . . . 
and . . . that is the only character-training the 
school may lend itself to, if it is to refrain from 
serving party or class . . . but is to serve civilize* 
tion”. He does not think much of civilization’s debt 
to the poets (“far more dangerous than scientists”), 
notwithstanding that he holds intelligence to be 
based on imagination, and he makes a point of 
registering disagreement with Earl Baldwin’s hope, 
confided to the Congress of Universities of the Empire, 
that from those universities may presently come forth 
“poets who will inspire Europe and the world once 
more with a sense of unity and a sense of freedom”. 

The Utilization of Wood as Fuel for Motive Power 

In the Bulletin of the *Soci4fc6 d’encouragement 
pour 1’Industrie Rationale’ of January is printed 
an abstract of a paper by R. Vaultrin on the utiliza¬ 
tion of wood as fuel for motive power. Towards the 
ond of the Great War, the French Ministry of Inven¬ 
tions made experiments on carrying heavy loads 
between Paris and Rouen by motor-lorries provided 
with suitable gas generators using wood for fuel, 
but the results obtained wero not good. In 1928, 
after a further rally with ‘camions 4 gazogene’, the 
problem was completely solved; but at that time the 
price of the wood fuel was too high to make it profit¬ 
able. A notable rally was made in 1930 between 
Paris and Rome, crossing the Alps and the Apennines, 
and another was made through the Landes where 
resinous fuel was used and found suitable. Recent 
results for tourist vehicles gave 50 miles per hour 
consuming about 70 lb. of firewood, costing six francs 
for a sixty miles run. Heavy motor-lorries can run 
at 30 miles per hour, the cost for sixty miles being 
fifteen francs. In France, there is an annual over¬ 
production of thirteen million cubic yards of firewo(xI. 
This would be sufficient for 60,000 motor-vehicles 
using gas generators. At the moment, the difficulty 
is to obtain, on the road, supplies of suitable wood 
with constant humidity. This double problem has 
been solvod between Frankfort and Cologne. In 
France there are already large stores on a ‘national’ 
road, and all the main routes on the east are being 
supplied with stores. The control of the humidity 
of the wood distributed is being studied. 

Electric Furnaces 

During last year the use of electricity for the melt¬ 
ing and heat treatment of iron and steel in Groat 
Britain considerably increased. There has been a 
revival in the demand for arc furnaces, a number of 
which, varying in capacity from 500 to 6,000 kilo¬ 
watts, are being installed. In the Electrical Beview 
of April, Mr. D. Campbell states that the furnaces 
ordered from a single manufacturing company during 
last year would consume about a 100 million electric 
units a year. The cost of the annual power bill for 
these furnaces alone would be about £200,000. A 
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furnace of 6,000 kilowatt capacity, probably the 
largest electric melting unit in Europe, lias just 
begun operation in Sheffield. Within its small area 
of fumaoo hearth (13 ft. diameter), as much energy 
is consumed per day as the aggregate loads of 
Cambridge, Salisbury and Tonbridge. Unfortunatoly, 
the requirements of larger and interconnected power 
stations make it essential to install higher rupturing 
capacity switch-gear, and this constitutes a heavy 
charge on small firms which may want to use electric 
furnaces. Seeing that the cost of tli© energy con¬ 
sumed by the furnace during its average life (ten 
years) is about thirty times the original cost of the 
complete installation, the companies should offer 
attractive conditions to steel manufacturers. The 
extreme purity of arc furnace steel owing to the 
absence of slag inclusions is now generally recognized, 
and for many types of forging this steel is specified. 
The choice between high-frequency furnaces and arc 
furnaces is difficult to make. Although the capital 
expenditure for high-frequency furnaces is much 
higher, yet when melting operations only are required 
they are cheaper to work. 

Astronomy in Japan 

The Kyoto Imperial University has accepted a 
donation equivalent to about £10,000 from the 
Osaka Electric Railway Co. towards the building of 
on observatory on the southern peak of Ikomasan 
at a height of 640 metres. The observatory will 
include a main building with a 9-metre dome, a solar 
laboratory, housing for a reflector and a dormitory. 
The equipment of the solar department of the 
Kwasan Observatory is to bo transferred to this 
new site, in addition to other instruments in¬ 
cluding the 80-cm. Tomkins reflector. Later a 
large museum devoted to astronomical exhibits and 
those of allied sciences will be built near the Ikomasan 
Observatory. Prof. Yamamoto will bo the director 
of the group. The Kwasan Observatory will then 
become a puroly academic institution. The Osaka 
Municipal Electric Museum, which has recently been 
completed, includes a Zeiss planetarium, which is 
installed under an 18-metre dome on the sixth floor 
of the Museum. Bulletin No. 326 of the Kwasan 
Observatory directs attention to a daily series of sun¬ 
spot observations made for fourteen years by Mr. 
Katue Misawa, whose failing eyesight now provents 
the series from being carried on. The observations, 
which have been made regularly under excellent 
weather conditions, have been of great use in supply¬ 
ing data with the minimum delay to Japanese 
investigators. Observations of the zodiacal light are 
receiving special attention in Japan, and it is planned 
to establish a special observatory at Onomiti, Hiro- 
sima-ICen, at a height of 150 metres. The observed 
longitude of the Kwasan Observatory, deduced from 
74 observations made with the IK) mm. Bamberg 
transit in conjunction with the reception of Green¬ 
wich wireless time signals, is — 10 -316* ± 0*002“ 

or E. 135° 47' 34-72* ± 0-03*. The elements of 
latitude variation for the epoch 1934 *0-1935 *9 com¬ 
puted by Dr. Kimura from data provided by five 
northern stations are given in Bulletin No. 322. 


Hygiene in the Bacon Factory 

With this title, Bull . No. 1, published by the Bacon 
Development Board, Thames House, London, S.W.l 
(1#.), lays down certain standards of sanitation as a 
condition of every licence to produce bacon, and 
describes in some detail a system of sanitation which, 
if adhered to, will assist curers to comply with the 
conditions of their licence, and help them, in their 
own interests, to reduce the risk of spoilage of their 
products. The construction, maintenance and equip¬ 
ment of the factory are first discussed, after which 
the daily and the periodical cleaning of the premises 
are described. Next, the keeping of the meat and 
bacon clean and wholesome, and the personal hygiene 
of the employees are dealt with. Data are given in 
an appendix upon sources and reduction of con¬ 
tamination and the use of sodium hypochlorite ns a 
disinfecting agent. 

Brown-Firth Research Laboratories 

A brochure of some seventy pages deals with the 
equipment and work of the Brown-Firth Research 
Laboratories in Sheffield. The various types of 
research undertaken are described briefly, and the 
apparatus used is illustrated. A long list of original 
papers which have been published is appended, 
together with a catalogue of books, manuscripts and 
reports available in the library. To all who are con¬ 
cerned in any way with the development of modem 
steels, this publication cannot fail to be of interest. 

1851 Exhibition Studentships and Scholarships 

The science scholarship committee of the Royal 
Commission for the Exhibition of 1851 has recently 
awarded the following senior studentships and over¬ 
seas scholarships, upon the recommendations of the 
universities and other institutions named : Senior 
Students. Dr. H. J. Bhabha (University of Cam¬ 
bridge), for research in theoretical physics at Cam¬ 
bridge ; Dr. H. N. Rydon (Imperial College of Science 
and Technology), for research in organic chemistry at 
Oxford ; Dr. J. L. Harley (University of Oxford), 
for research in mycology at Oxford ; Dr. A. H. S. 
Holboum (University of Oxford), for research in 
experimental physics at Oxford* A fifth Studentship 
was given to Dr. T. S. Westoll, who was a paleonto¬ 
logist recommended by University College, London, 
but he has been appointed to a lectureship at Aber¬ 
deen and therefore will not take up the award. 
Overseas Scholarships. Canada: Mr. A. J. C. 
Wilson (Dalhousie University, Halifax), for research 
in physics at the Massachusetts Institute of* Tech¬ 
nology and the University of Cambridge; Mr. D. M. 
Rosa (Dalhousie University, Halifax), for research in 
experimental zoology at the University of Cambridge ; 
Dr. H. Rudoff (McGill University, Montreal), for 
research in organic chemistry at the University of 
Oxford; Dr, J, L, Morrison (McGill University, 
Montreal), for research in physical chemistry at the 
University of Cambridge ; Mr. A. G, Ward (Queen's 
University, Kingston), for research in physics at the 
University of Cambridge. Australia : Mr* R. D. Hill 
(University of Melbourne), for research in physios at 
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the University of Cambridge ; Miss K. L. Prendergast 
(University of Western Australia), for research in 
palaeontology at the University of Cambridge. New 
Zealand : Mr. I, Lauder (University of New Zealand), 
for research in physical chemistry at the University 
of Manchester. South Africa ; Mr. F. Sebba (Univer¬ 
sity of Cape Town), for research in inorganic chem¬ 
istry at the Imperial College of Science and Tech¬ 
nology. Irish Free State ; Mr. D. A, Webb (Trinity 
College, Dublin), for research in zoology at the 
University of Cambridge ; India : Mr. N. 8. Nagondra 
Nath (Indian Institute of Science, Bangalore), for 
research in theoretical physics at the University of 
Cambridge. 

Tins is the first occasion on which ft scholar from 
India has been included in the Overseas scheme of the 
Royal Commission for the Exhibition of 1851 ; and 
the award of the scholarship has been made possible 
by the action of H.M. Treasury in extinguishing the 
balance of the liability for contributions to the cost 
of new buildings for the Science Museum. The follow¬ 
ing preliminary selection committee was appointed 
by the Government of India to sift applications in 
India for the scholarship : Mr. J. E. Parkinson, 
Educational Commissioner with the Government of 
India (chairman) ; Dr. S. 8. Bhatnagar, professor of 
physical chemistry, Punjab University; Sir C. V. 
Raman, director of the Indian Institute of Science, 
Bangalore ; Dr. Btrbal Salmi, professor of botany, 
Lucknow University. The names of three candidates 
for the scholarship were submitted by the committee 
to the Commissioners, who decided on Juno 30 to 
award the scholarship to Mr. Nath. In addition, it is 
worth mention that though Indian students, like all 
other British subjects, have always been eligible for 
Senior Studentships, if recommended by a university 
in the United Kingdom, Dr. H. J. Bhabha is the 
first native of India to be awarded such a studentship. 
He has made several original contributions to the 
correspondence columns of Nature and is well known 
among workers in theoretical physics. 

Rockefeller Travelling Fellowships in Medicine 
The Medical Research Council has awarded Rocke¬ 
feller fellowships to the following for the academic 
year 1937-38 : D. L. C. Bingham, clinical tutor, 
Surgical Outpatient Department, Royal Infirmary, 
Edinburgh ; E. G. L. Bywaters, assistant clinical 
pathologist, Middlesex Hospital, London; P. R. 
Evans, registrar, Medical Diseases of Children, King’s 
College Hospital, London; J. O. Sclater, tutor in 
clinical medicine. Royal Infirmary, Edinburgh ; Dr. 
E, F. Scowen, assistant director, Medical Professorial 
Unit, 8t. Bartholomew’s Hospital, London; Dr. 
0. H. Stuart-Harris, Sir Henry Royce research 
fellow in influenza, London; G. W. Hayward, 
resident medical officer, National Hospital for 
Diseases of the Heart, London. All these fellows 
propose to work at centres in the United States. In 
addition, the Rockefeller Foundation lias awarded 
fellowships, on the recommendation of the Medical 
Research Council, to the following candidates in the 


special field of psychiatry, neurology and related 
subjects : Dr, E. W. Anderson, medical director, 
Oassel Hospital, Penshurst; Dr. A. Kennedy, 
assistant medical officer, Maudsley Hospital, London ; 
A. 8. Kerr, surgical registrar, Royal Infirmary, 
Liverpool ; Dr. I), J. Williams, resident medical 
officer. Hospital for Nervous Diseases, Maida Vale, 
London; Dr. A. F. Rawdon-Smith, senior student, 
Royal Commissioners for the Exhibition of 1861, 
working in the Psychological Laboratory, University 
of Cambridge. Dr. Anderson proposes to work in 
Germany, the others at centres in the United States. 

Announcements 

The following have recently been elected honorary 
follows of the Royal Society of Edinburgh : British ; 
Dr. W. T. Caiman, lately keeper of zoology, British 
Museum (Natural History) ; J. L. Baird, inventor 
of tho ‘Televisor*. Foreign : Prof. 0. IJ. Ariftna 
Kappers, director of the Central Institute of Brain 
Research, Amsterdam, and professor of comparative 
neurology in the University of Amsterdam ; Prof. 
M. T. Bogert, professor of organic chemistry in 
Columbia University, New 1 York ; Prof. Max Planck, 
emeritus professor of theoretical physics and director 
of the Institute for Theoretical Physics in tho Uni¬ 
versity of Berlin. 

I)r. U. W. Scott Blair, of the physics department, 
Kothamsted Experimental Station, has been ap¬ 
pointed head of the chemistry department at the 
National Institute for Research in Dairying, Sh infield, 
near Reading. Dr. Scott Blair, who is a chemistry 
graduate of the University of Oxford, joined the 
Roth am s ted staff in 1928, lie has worked on the 
physico-chemical properties of various agricultural 
materials such as soil, flour, honey and cheese. 
During one j>art of his Rothamsted service ha held 
a Rockefeller Fellowship at Cornell University, 

Dr. F. W. Edwards has been appointed a deputy 
keeper in the Department of Entomology of the 
British Museum (Natural History), Dr. Edwards 
was bom in 1888 and entered the Museum service in 
1910. He is an authority upon Diptera. Ho undertook 
very successful collecting expeditions on behalf of the 
Museum to Patagonia in 1926-27 and to Bust Africa 
in 1934-35, as well as several smaller expeditions. 

The fourth Congress of the Medical Women's 
International Association will bo held on July 13-18 
at the McEwen Hall in Edinburgh. Further informa¬ 
tion can be obtained from the Local Congress Secre¬ 
tary, 2 Chester Road, Edinburgh. 

Messrs. James Trega&kis and Box, 66 Great 
Russell Street, London, W.C. 1, have issued a catalogue 
of old works on medicine and biology (Caxton Head 
Bulletin 21). It includes a copy of the rare first 
edition of Darwin’s “Origin of Species”, Geener's 
“Treasure of Euonymus” (1069), J^aennec’g “Traitd 
de I’auscultation mediate” (Ed, 4, 1837), the “Opera” 
(1682) of A. Paw£, the great medieval surgeon, and 
other rare volumes. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return , or to correspond with (he writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes ok points in some or this week’s letters appear on p. 71. 
Correspondents are invited to attach similar summaries to their communications. 


Heat Conduction in Liquid Helium 
It was found by Roll in 1 and by Keesom and 
Keeeom* that liquid helium II shows an extra- 
ordinarily high heat conductivity, of the order of 


190 cal./dqg.cm.Hec. We have measured the heat 
conductivity with the following method, which is 
essentially a combination of a vapour-pressure 
thermometer with a liquid-helium manometer. (The 
method was developed in discussion with Dr. J. D. 
Cockroft.) 

An evacuated glass vessel is immersed in a helium 
bath. It contains a vertical cylindrical bulb, the 
bottom of which communicates with the outer bath 
through a glass capillary. The bulb also contains a 
heater wire through which a current can be passed. 
This current is so adjusted that part of the helium 
in the bulb evaporates, and only part of the bulb 
is filled with liquid. The level of the liquid is observed 
in a telescope and its height compared with the level 
of the bath. In equilibrium, the difference in height 
is such that the difference in hydrostatic pressure is 
equal to the difference in vapour pressure. In this 
way one obtains the temperature difference between 
the bulb and the bath, and this is practically also 
the temperature difference between the two ends of 


the capillary. For example, at 2*10° K., a level 
difference of 1 cm. corresponds to a temperature 
difference of 1*32 x 10"* deg. Since, on the other 
hand, the heat flow through the capillary is equal 

to the heat produced 
in the wire, one can de¬ 
termine the conduc * 
tivity. 

It is essential for this 
method that one should 
actually obtain equili¬ 
brium, but it is easily 
estimated from the 
observed conductivity 
t hat equilibrium should 
be established in a 
fraction of a minute, 
and it was indeed ob¬ 
served that the level 
followed a change in 
the current very 
rapidly and reversibly. 
It is also easy to see 
that the heat conduc¬ 
tion in the gloss, in the 
leads oarryiug the cur¬ 
rent, etc., is negligible. 
In order to avoid con¬ 
vection, the warm end 
of the capillary was 
arranged to be lower 
than the cold end (the 
expansion coefficient of 
helium is negative). 

Preliminary experi¬ 
ments showed the un¬ 
expected result that the conductivity depends on the 
temperature gradient. We therefore used an arrange¬ 
ment in which the level difference could vary from 
12 cm. to about 0*3 mm,, and measured the heat flow 
as a function of the temperature difference A T be¬ 
tween the ends of the capillary. In this case the 
capillary was 16*8 cm. long and had an internal dia¬ 
meter of 1 *45 mm. The results are shown in Fig, 1, 
for bath temperatures of 2-08* and 1 *34° K. It is clear 
that the heat flow is far from being proportional to 
AT, even for the lowest temperature differences we 
used. The ratio of heat flow to temperature gradient, 
whioh one may call conductivity, increases with de¬ 
creasing A T. It reaches the value I* 1 x 10* cal./deg, 
cm^ec.at AT - 5 X KHand T « 2*08, It appears, 
however, to rise still further and a refinement of the 
method is required to decide whether it tends to a 
finite value as AT tends to 0. 

Qualitative measurements at a number of different 
temperatures between 1*34° and 2*19 fr showed the 
same general behaviour. At constant AT, the 
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conductivity is relatively small near the X-point 
(2*19°), reaches a maximum in tho neighbourhood 
of 2*0° and decreases again at lower temperatures. 

We cannot suggest nn explanation for these results, 
for which there is no analogy in the l>ehaviour of 
other substances. It seems impossible, however, to 
^account for them by any errors in the experimental 
method ; the effect seems actually to be a property 
of the liquid helium II. 

J'. F. A LIMN. 

R. Pkikhls. 

M. Zaki Uddin. 

Royal Society Mond Laboratory, 

Cambridge. 

June 22. 

* Ph#$iea t 2, 657, 0936). 

1 Phyrtea, 3, 859, (X9ys). 


Analysis of Ternary Gas Mixtures by Thermal Con¬ 
ductivity Measurements 

It frequently happens in the course of exchange 
reactions with deuterium and hydrogen that a third 
gas is present initially, or is produced during hucIi 
experiments (for example, nitrogen in exchange 
reactions with ammonia and deuterium). Jf this gas 
is non-condensable in liquid air, the deuterium content 
of the gas cannot be estimated by the convenient 
thermal conductivity methods, unless a trap cooled 
with liquid hydrogen is employed to freeze out the 
third constituent of the mixture. The gases concerned 
are oxygen, nitrogen, carbon monoxide and methane 
and the inert gases. The only alternative method is 
to burn the gases and measure the deuterium content 
of the water so produced. 

The thermal conductivity method described below 
surmounts this difficulty. Its operation depends on 
the fact that the thermal conductivity of hydrogen 
decreases rapidly below 200° K,, owing to the decrease 
in rotational specific heat of the molecule. Tho 
thermal conductivity of deuterium, on the other 
hand, only decreases slowly, since tho rotational 
specific heat remains practically constant down to 


x 



about B0 6 K. For example, at 250° K. the ratio of 
the thermal conductivities is 1*384 : 1 * at 75° K. it 
is I *096 i 1. Consider now a ternary mixture contain* 
mg hydrogen, deuterium and a third gas (X). At 
high tem^atures (c. 250° K.) a whole series of 
mixtures will have the same thermal conductivity— 
aa ^ exemplified by the full lines on the ternary 


diagram (Fig. 1). At 75° K., however, the isothermal 
conductivity lines will be more nearly parallel to the 
hydrogen* deuterium side of the triangle, as is indicated 
by the dotted lines. To perform an analysis of an 
unknown mixture, then, it is only necessary to measure 
the thermal conductivity at these two temperatures : 
if, for example, the respective thermal conductivities 
correspond to tho lines aa and 66, the point of inter¬ 
section at once gives the composition of the mixture. 



Fig. 2. 


In practice, the analysis may be carried out by 
compressing the mixture to a standard pressure, for 
example, 50 mm., into a micro thermal conductivity 
cell, of volume 0-05 c.c. (that is, requiring about 
0*01 c.c. gas at nvt.p.), dipping into liquid air and 
attached to the compression capillary of a McLeod 
gauge 1 , The voltages required to maintain the fila¬ 
ment at tho two chosen temperatures are determined. 
Tho isovolt lines obtained for hydrogen-deuterium- 
nitrogen mixtures are shown in Fig. 2, The filament 
temperature was 300° K. and 110° K, in the case of 
the full and dotted lines respectively. The observed 
voltage value, relative to that required for pure 
hydrogen, corresponding to each iso volt line is indi¬ 
cated. The observed curvature of the high-tempera¬ 
ture lines is attributable to mixture effects. For 
mixtures of nitrogen-content not exceeding 50 per 
cent, the accuracy of the method is about 1 per cent 
deuterium. 


It is evident that this method may be applied to 
any ternary mixture, one component of which is 
hydrogen and the other two, gases of different thermal 
conductivity. Mixtures of ortho- and para-hydrogen 
and a third gas may likewise bo analysed. 

J. L. Boli.avd. 

Chemistry Department, 

University, 

Edinburgh. 

H. W. Mklvtixk. 

Colloid Science Laboratory, 

Cambridge. 

May 21. 


* Melville nod BoU&nd, Proc. Roy. 8oe.„ la prww. 
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Artificial Slip Formation in Crystals. 

What is the eaxise of the plasticity and low elastic 
limit of crystals ? No satisfactory answer has as yet 
l>eon found to this fundamental question in crystal 


All the photographs show the artificially created 
slips in polarized light. The axes of the Nicola are 
parallel to the cube axes. The scratches are made in 
the direction (100) normally to the plane of the 



physics. The results of experiments, briefly described 
in the present note, establish one of the factors 
determining the course of the plastic deformation. 

A scratch was made on a rectangular specimen of 
rock salt with fiiees parallel to the cube faces. The 
scratched crystal was placed between crossed Nicols 
and stretched. The influence of the scratch on the 
process of slip formation was observed with polarized 
light. 

The main result may be summarized in the state¬ 
ment that a scratch is the source of the slip. 

The gradual propagation of the slips beyond the 
region of the scratch, and their growth throughout 
the bulk of the crystal, were observed directly. The 
bright nays in Fig, 1, Fig. 2 a are artificially produced 
slips. They were especially pronounced when the 
scratches wore made on specimens the original surfaces 
of which had been previously dissolved away. 

The picture formed by the artificially produced 
'slips* depends upon the experimental conditions. 
With different positions of the scratches on the surface 
of the crystal, we could obtain any desired slip 
patterns. Fig. 2 b corresponds to threo parallel 
scratches at a distance of 5 mm. from each other. 
Fig. 2 c corresponds to 10 parallel scratches at a 
distance of 0*5 min. from each other. 

A number of details in the photographs may be 
noted, such as (1) the increased illumination in the 
parts lying along the locus of the intersection of the 
slips, with a straight line drawn at an angle of 45° to 
the axis of the specimen from the scratch (see Fig. 1, 
dotted in the upper ray) ; (2) the direction of the 
slips deviates considerably from 45° (see Fig. 2 a); 
(3) the interference of several scratches (see Fig. 2 c), 
etc. Fig. 3 shows a part of one of the rays reproduced 
in Fig. 1 at a greater magnification. 

It appears that the plastic deformation of crystals 
cannot be explained by a simple slipping mechanism. 
The rupture takes place along the scratch. The 
process of rupture proceeds as follows : the surface 
defect gives rise to the appearance of slips, which 
in their turn lead to the development of a surface 
defect, which ends in fracture. 

The state of the surface and local deformation are 
probably also of importance in twinning. 


picture. The arrows indicate their position. The 
scratches were produced by means of a Martens 
scleromefcer. 



Fig. 3. 

A detailed account of these experiments will shortly 
be published in the Phys, Zeitschrift der Sowietunion. 

A. W. Stepanow. 

Physico-Technical Institute, 

Leningrad. 


Coupling of Dismutations with Esterification of 
Phosphate in Muscle 

The disappearance of free phosphate during 
glycogenolysis in muscle extract is a striking phe¬ 
nomenon. One mechanism by which this occurs has 
recently been elucidated by Pamas and his colleagues 1 , 
who showed that, even in long-dialysed extracts, 
phosphate and glycogen can react together giving 
hexosemonophosphate. This reaction is poisoned by 
M! 100 phloridzin, but not by M/400 iodoaoetio acid. 
We have observed a second method of phosphate 
esterification. 

A certain dependence of esterification of carbo¬ 
hydrate upon dismutation has from time to time 
been observed, for example, by Meyerhof and 
Kiessling* in yeast and muscle extract, by Sch&ffher 
and Beri* in yeast extract, and by Disohe 4 in red 
blood cells and hsemolyacd blood. Dische mentions 
having found an increase in easily hydrolysable 
phosphate during this esterification, and suggested 
that the synthesis of adenyipyrophosphato might be 
an intermediate step. We now show that in the second 
method of phosphate esterification in muscle extract 
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the dismutation of triosephosphate with pyruvic acid 
(giving phosphoglyceric and lactic acids) is ooupled 
with a synthesis of adenypyrophosphate from 
adenylic acid and free phosphate. 

Ah enzyme preparation we used extract of acetone 
muscle powder (rabbit) prepared according to 
Meyerhofs technique, in order to destroy adeny 1- 
pyrophosphatase (the activity of which would have 
masked any adenylpyrophosphate synthesis) we kept 
the extract at 0° for five days before use; the 
extracts wore also dialysed for four hours to remove 
any remaining traces of substrate. Typical results 
are given in Table 1. It wilt be observed that (l) 
iodoacetate, which inhibits the dismutation, inhibits 
also the esterification, (2) phloridzin does not inhibit 
cither dismutation or esterification, (3) arsenate 
inhibits the esterification without affecting dis- 
r nutation. 


Taulk j. 

1 c.c. extract made up to final volume of 2T> c.c.: with M/100 
hexosedlphosph&to, M/50 pyruvate, M/60 fluoride, M/30 phouptiatc, 
M/200 adenylic acid, present in each sample, 0-4 mgm. co-zymase 
present In each. 30 tnin. incubation at 37° i’. The figures give 
increases and decreases In mgm. 




Lactic 

Phottphu- 



Exp. 


acid 

glycerlc 

T> 

lnorg. P. 

Pyro P. 

IV 


+ 1-68 

1 

+ 0*57 

~ 0 *62 

4 0*66 

V 

No lodoaeotato 

+ 1*80 


- 0*78 

4- 0*72 


4- Iodoacetate 

4 0*32 


0 

0 

XVIII 

No phloridzin 

4 4*56 


- 0*51 

4* 0 67 


4- phloridzin 

-f 3*87 


- 0*45 

4- 0 *00 

XIX 

No arsenate 

+ 4*20 


- 0 69 



H- arsenate 

+ 4*98 


- 0*18 



lorioaoetate M/400 : phloridzin M/100 : arsenate Ml 75. 


The dismutation of a-glycerophosphate with pyruv¬ 
ate, and the dismutation of hexosedipliospliate to 
give glycerolphosphate and phosphoglycerate can bo 
coupled with the phosphorylation of adenylic acid. 

As regards the mechanism of the coupling, it can 
bo said (1) that we have tested our extracts for 
adenyipyrophosphafcase activity and found it to he 
nil. It seems, therefore, that the coupled esterification 
cannot be dependent upon a reversed reaction 
catalysed by this enzyme. (2) We have examined the 
ratio of lactio aoid formed to phosphorus estonfied. 
The results indicate that, according to the conditions, 
a greater or less proportion of the dismutation can 
be coupled with adenylpyrophosphate synthesis, but 
that however favourable the conditions, probably 
not more than one atom of phosphorus can be 
esterified per molecule of lactio acid formed. 

This coupled esterification of phosphate probably 
plays an important part during the anaerobic recovery 
period when creatinephosphate is resynthesized, free 
creatine and free phosphate disappearing. Making 
use only of the Parnae mechanism of esterification of 
glycogen by free phosphate, and of tho mechanism 
whereby phosphate is transferred from phospho- 
pyruvio acid to adenylic aoid, it seems possible to 
account for the rosynthesis of only $ mol. creatine - 
phosphate per mol. lactic aoid produced. Both 
Meyerhof* and Parnas* have pointed out that 
Lundsgaard 7 has actually observed a much greater 
synthesis than this—2 mol. creatinephosphate per 
mol. lactic aoid formed. By taking into account the 
coupled esterification, synthesis of 1J mol. of creatine¬ 
phosphate per mol. lactio acid can be expected. This 
is a value much nearer Lundsgaard^ observed results. 
Further, during anaerobic recovery there is very 
little beat output; this can only be explained if the 
energy of dismutation is not evolved. We here 


suggest that it is retained and used to make possible 
the endothermic synthesis of adenylpyrosphosphate. 

These considerations will be dealt with in detail 
elsewhere. 

Douothy M, Nbkdham. 

R. K. Pixxai. 

Biochemical Laboratory, 

Cambridge, 

.Tune 3. 

1 Fama* anti Baranmvskl, Comptw i r«nd, Sue, Biol., 186, 307 (1036). 
Outturn, Gnthktt and Torsakowoc, Z. physiol. Cfutm., 843, 9 (1930), 
Parnas and Moohnacka, OompUn rend. 8oe. Biol., 188, 1173 (1930). 

• Meyerhof and Kiivulina, Bioahem. Z., 881, 449 ; 888, 83 (1936). 

• Schatluer and Borl, Z. phytiol . Ohem., 888, 111 (1930). 

4 Dlsche, Naturwiss., 88, 77ft (1934); 84, 462 (1936). 

4 Moyerhof and Lehmann, NalurwUe. t 83, 337 (1935). 

• Parnas and (Intern, Sue. Chint. Biol., 18, 1471 (1936). 

7 Limdsgaiird, Biochem. Z., 888 , 322 (1931). 


An Oxyporphyrin Haematin Compound as Inter¬ 
mediate between Protohaematin and Verdohacmatin 

I h our letter on * ‘Coupled oxidation of ascorbic 
at;id and luBmochrotnogons’’ 1 , wo had observed the 
formation of a hiem&tin compound with an absorption 
band at 639 iu[jl during the coupled oxidation of 
pyridine-huemooliroinogen and asoorbio aoid. The 
same compound was formed by action of hydrogen 
peroxide on tho hiemochromogen in presence of 
ascorbic acid. On reduction it gave a hfemoohromogen 
with the bands of protohaemochromogen. From 
these observations wo had concluded that the com¬ 
pound wub a hydrogen peroxide compound of proto- 
iuemochromogen. 

Wo have now found that tho ha>moehr omogen, 
obtained by reduction of the compound wit-h the 
absorption band at 639 mg, is not protohsemo- 
c hr omogen, but a htemochromogen of a new type. 
The position of its absorption bands is almost the 
same as the position of the protohcomochromogen 
bands (557*4 and 526*3 mg), but the second band is 
stronger than the first, whereas in protohaimogen the 
first band is tho stronger of tho two. A hfiemochromo- 
gen of a similar type is that of phylloporphyrin a , 
a porphyrin oarryirig methyl on one mothene group. 
By atmospheric oxygen the new huemochromogen is 
rapidly oxidized to verdohaemochroinogen, a hromo - 
chromogen with open tetrapyrrolic chain. On splitting 
with hydrochloric acid in absence of oxygen, the new 
hannoehromogen gives rise to an oxyporphyrin, which 
resembles the oxyporphyrins obtained by H. Fischer 
and collaborators by action of hydrogen peroxide on 
porphyrins in concentrated sulphuric acid*. The 
absorption sjiectra of the oxyporphyrins of Fischer 
and also of our oxyporphyrin are similar to those of 
chlorins and rhodins, but whereas the copper and 
iron complex salts of Fischer's oxyporphyrins are also 
chlorin-like, tho complex salts of our oxyporphyrin 
are of the phylloporphyrin type. 

The most likely explanation appears to be that 
our htemochromogen is the iron complex salt of an 
oxyporphyrin carrying a hydroxyl group on the 
a mothene group. By action of molecular oxygen 
on the oxyporphyrin-hannat in, this carbon atom is 
then removed and the porphin ring opened, Fischer’s 
oxyporphyrins carry their hydroxyls probably not on 
the mothene group, but in the p-positions of a hydro¬ 
genated pyrrole nucleus 4 . The compound with the 
absorption band at 639 mg is the ferric hsomochromo- 
gen of the oxyporphyrin, and not a hmm-hydrogen 
peroxide compound. 
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The conclusions, drawn from the existence of the 
supposed hydrogen peroxide compound with regard to 
the reaction mechanism of the coupled oxidation of 
hfiemochromogen and ascorbic acid, remain, however, 
correct. Hydrogen peroxide plays a part in this 
reaction, transforming porphyrin-ha?matin into oxy- 
porphyrin-haomatin. There is also evidence in favour 
of the existence of a heem-hydrogen peroxide com¬ 
pound during the reaction. Whereas catalase 
completely prevents the formation of the oxypor- 
phyrin-haematin from hfiemochromogen and hydrogen 
peroxide, catalase inhibits the formation of this 
compound (and of verdohfcmoohochromogen) by 
atmospheric oxygen only partially. The most likely 
explanation is that the ‘nascent hydrogen peroxide’ 
is protected from the action of catalase by its com¬ 
bination with the molecule with which it is to react 
afterwards (that is, the hffim), and that the partial 
inhibition of the reaction by catalase is due to a 
partial dissociation of the haem-hydrogen peroxide 
compound and catalytic destruction of the hydrogen 
peroxide set free by the dissociation. 

R. Lkmbeko. 

Institute of Medical Research, B. Oortis-Jones. 
Royal North Shore Hospital, M. Norrik. 

Sydney. May 15. 

1 Nature, 188 . 1016; 1037. 

1 Treibe, A., und Wiedemann, K., Liebigs Ann., 409 . 264 (1028). 

»lflMher, H., Halblg. V. t Walftch B., Liebigs Ann., 468 , 268 (1027). 
FiAchor, H., Ctobhardi, H., and Rothhaae, A., Liebigs Ann., 488, 1 
(1930). 

* Fischer, H., and Laiitsch, W., Liebigs Ann., 688, 247 (1037). 


Mechanism of the Glass Electrode 

It is a well-known fact that now glass electrodes 
are not suitable for exact measurements until they 
liavo first been allowed to stand in water for some 
time. The continuous variation in potential observed 
with a new electrode may bo connected with the 
property of the glass of taking up hydrogen ions. 
I have-demonstrated 1 that hydrogen ions are ex¬ 
changed for calcium and sodium ions in the glass 
electrode.' The following experiments demonstrate the 
relation of the potential to the hydrogen ion uptake. 

A series of bottles containing 2 gm. each of glass 
powder and 30 ml. of 0*1 n HC1 were shaken at 25°. 
At different times bottles wore removed and the 
liquid titrated with 0*1 n NaOH. From these data 
the amount of 0*1 n HC1 (<?*) disappearing, equivalent 
to the amount of H taken up by the powder, after 
various lengths of time were found. The results of 
the titrations are given in Curve A (Fig. 1). 

In order to determine whether measured potentials 
agree with those calculated from consideration of the 
chemical changes which occur, the following experi- 
msnt was performed. 

A spherical glass electrode was placed in each arm 
of a V-tubo containing 30 ml, 0*1 n HC1 and 2 mgm. 
glass powder in order to approximate the conditions 
in the experiment previously described. The inside 
of both electrodes and the outside of arm of them had 
been in contact with 0*1 n HC1 for a month, but the 
remaining outer surface had never been in contact 
with any solution. Silver wires covered with silver 
chloride were placed in contact with the inner liquid 
of lH>th electrodes. The potentials of this system were 
measured periodically and the data obtained are 
represented by Curve B (Fig. 1). 

In order to correlate the hydrogen ion uptake and 
the above-mentioned change in potential of new 
electrodes, the following assumptions have been 
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made. The initial hydrogen ion activity of the glass is 
assumed to be Pc 0 , where P is a constant, and n 0 is 
the number of hydrogen ions in the untreated glass 
per arbitrarily choson unit of glass surface. At any 
time, /, after the immersion of the new electrode in 
hydrochloric acid, the number of hydrogen ions taken 
up is 0 f t and the activity is now assumed to be equal 



0 4 8 12 16 20 

Time (hr.) 

Fig. 1. 


to P(c 9 -f c<). Hence the variation of potential with 
time of the system is, when it is measured in milli¬ 
volts, given by the equation : 


tin RT 
dt " F 


det 

dt 


The values of dnjdt and det/dt at definite times are 
found graphically from Curves A and B in Fig, 1. 
The value 2*51 was found to be an approximation 
for Co. The details of the method of determining this 
value will bo published elsewhere. This value means 
that 2 gm. of glass powder at the start of the experi¬ 
ment has a H ion content equivalent to 2*51 ml. 
01 « HC1. 


In Fig. I, Curve C was constructed from the data 
obtained in the glass powder experiment and the 
points represent the values of dn/dt derived from 
potential measurements. 

From these experiments it appears that the 
suitability of a glass as an electrode depends upon 
its ability to exchange sodium and calcium ions for 
hydrogen ions. These experiments also confirm the 
hypothesis of Horowitz 1 published in 1923. From 
this point of view it should be possible to produce 
sodium, calcium and potassium electrodes by choosing 
a glass of the proper composition or a mineral of the 
permutit type, I am carrying out further investiga¬ 
tions of these possibilities. 

Carleberg Laboratory, G. Haooaajkd. 

Copenhagen. 

May 12. 


* Tidskr. Kjemi eg Bevgxxwn, No. 4 (IS»T). 
’ Z. Phy*., IS, 880 (1883). 
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Controlled Cathode Sputtering 

Thk object of these experiments is to obtain 
accurate measurements relating to the phenomenon 
of cathode disintegration in gaseous dischurges. 

The apparatus consists essentially of a strong ion* 
source of the Lamar-Samson-Compton type 1 , capable 
of delivering 2 milliamperee of singly-charged argon 
ions* and of* an adjacent ‘sputtering chamber’ main¬ 
tained at about 2 x 10* 1 mm. mercury pressure, 
where the material to be tested is sputtered 
and measurements relating to that process are 
made. 

The first objective is to obtain measurements of 
the amount of material sputtered per unit time us a 
function of the ion-current density and ion-energy. 
As shown in the diagram (Fig. 1), the ions emerging 
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from the source (which is earthed) are allowed to 
impinge on and sputter a target maintained at a 
negative potential. Some of the material sputtered 
is deposited on a mica collector placed in front of 
the target* and supported by a horizontal fine quartz 
fibre. The weight of the deposit collected (a few 
milligrams) can readily be determined by observing 
the deflection of the fibre by means of a microscope. 
This allows measurement of the relative rates of 
sputtering. The total amount of material sputterod 
can be computed in cases 'where the law of angular 
distribution of sputtered deposit over a sphere is 
known*. 

The rate of sputtering of gold by argon ions of 
6,000 volt energy has been determined. The sputter¬ 
ing rate is sufficient to deposit measurable amounts 
in 3f hours. With decreasing ion energy the rate of 
deposition decreases* and for ions of 2,000 volt energy, 
about 10 hours would be required to deposit a 
measurable amount. This is the maximum period 
over which the apparatus has been operated steadily. 
Because of the complicated nature of the apparatus, 
it seems impracticable to extend the time of the test. 
Therefore to obtain the rates of sputtering at lower 
voltages a construction of the sputtering chamber 
has been achieved, which still allows weight deter¬ 
minations, and in addition permits light trans¬ 
missivity measurements of sputtered deposits. 

The determination of the rate of sputtering of a 
given Substance is complicated in some instances by 
ft copious secondary electron emission from the bom¬ 
barded target. Thus the apparatus is used at present 
in a somewhat modified arrangement for study of 


this secondary electron emission from solid metals 
bombarded by argon ions. 

Gregory Timoshenko. 
Department of Electrical Engineering, 

Massachusetts Institute of Technology. 

April 20, 

1 I*hi/*, iifi?., 48, HH(I (1835). 

1 SiWigpr and Hommernteyer, t. 88, #82 (1835). 


X-Ray Intensifying Screens adapted to Structure 
Analysis 

The intensifying screens in use for medical radio¬ 
graphy cannot be employed to reduce times of 
exposure when working on tissue fibres, as they are 
not sensitive to the radiation used in structure analysis. 
However, Messrs. Ilford, Ltd., London* have now 
produced a screen, the Ilford Fluorazure intensifying 
screen (Levy-West), wdiioh proves to be very suitable 
for this purpose ; this screen was put at our disposal 
by Mr. Chr. J. Bruno Wittgrefe* of the X-Ray 
Section, Ilford Co., to whom our best thanks are due 
for this kindness. 



Fig. 1. 

X-RAV PHOTOGRAPH OF A COPPER WIRE, TAKEN AT 

40 kV. (a) Ilford film without screen ; ex¬ 
posure 45 min. (6) Ilford film with a Fluorazure 

SCREEN AT THE BACK ; EXPOSURE 15 MIN. 

While we expected that increase of line width 
would counteract the advantages from eventual 
intensifying to such an extent that the photographs 
obtained would only be suitable for approximate 
work and not for exact measurements, we were quite 
astonished to find not only actual intensifying (3 
times at 40 kV,) but moreover practically no increase 
of width, which seems a very important feature in 
the new screen. As appears from the photographs 
reproduced herewith (Fig. 1), it has proved possible 
to obtain films suitable for exact measurements. The 
photographs were taken with a Philips Metalix tube 
with copper-antioathode and a nickel filter of 
0*01 mm. The Debye-Scherrer camera had a radius 
of 2*77 cm., while the diaphragm consisted of two 
pinholes 0-5 mm. diameter* separated by 6 cm, A 
copper wire of 0*6 mm. diameter was taken as a 
sample. Unless otherwise stated, the photographs 
were taken at 40 kV. and 15*5 m.amp. 

First a photograph was taken on an Agfa-Laue 
film, the usual material for structure analysis. Proper 
blackening was obtained after 76 min. exposure. 
Then the experiment was repeated using an Ilford 
film. To get the same blackening as in the former 
case, an exposure of 45 min, proved to be necessary. 
The grain of the Ilford film is slightly coarser* but 
•till within admissible limits (see Fig. I* a). Thirdly. 
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wo made a photograph on an Ilford film on the 
hack of which a Fluorazure screen (Levy-West) was 
placed (Fig. 1, 6). Identical results were now obtained 
with exposure reduced to 15 min., while there 
appeared to he practically no increase of width. 

While at the ends of Fig. 1, a, tho subdivision into 
a! and a* lines is fairly visible, Fig. 1, h still gives some 
slight evidence of their presence. 

Other experiments were made at 30 kV. with an 
Ilford film at the back ofwhioh was a Fluorazure screen; 
the exposure was 15 min. While giving hotter con¬ 
trast, blackening proves to be less ; so that here the 
disadvantage seems to outweigh the advantage. 

As usual in medical radiology, wo also placed 
screens in front of and at the back of the film, but 
this gave, as might be expected, less blackening in 
the same timo than with a screen at the back only ; 
moreover, increase of width becomes manifest in that 
case. 

We suggest that the two of Fluorazure screens is 
helpful in structure analysis ; especially with tho 
long exposure necessary in fibre research, it has 
evident advantages. Meanwhile, further research is 
being conducted along these lines. 

N. H. Kolkmeijkr. 

X Ray Department, 

Van’t Hoff Laboratory, 

O. J. Khom. 

Histological Laboratory, H. Kunst. 

University of Utrecht . 

April 14. 


Living Animal Cases of Congenital Porphyrinuria 

Some time ago, in a single herd of grade short¬ 
horn cattle, running with one bull, on a farm in 
Swaziland, five living cases of congenital porphyrin¬ 
uria were discovered. From the account given by 
the farmer, there had been seven other cases in the 
herd. Only one bull (a pure-bred, roan shorthorn) 
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Fig. L 

PHOTOSENSITIZATION LESIONS ON BACK Ot ‘CiSOARA\ 

a oow surrvuttNa from congenital porphyrinuria. 

had been used during this period, and on an adjoining 
farm where he had also been employed, one case 
had occurred with certainty. The bull himself is 
normal but his dam was said to have been an un¬ 
thrifty animal; possibly she, also, may have been a 
porphyrinuric. 


July 10, 1937 

The bull, four of the affected cattle and otheis, 
most of which are descended from him but normal, 
have been acquired by this Laboratory with a view 
to intensive study of the clinical features of the 
disease and its mode of inheritance. Tho fifth affected 
animal was slaughtered and a detailed chemical 
investigation carried out post mortem. In the forth¬ 
coming number of tho Onderstepoort Journal of 
Veterinary Science (7, No. 2) papers are contributed 
by tho writers of ttiis note describing in full their 
findings. The two most severely affected animals 
each excrete about 0*6 gm. ooproporphyrin and 
0*06-0 *07 gm. uroporphyrin daily, the others about 
half those quantities only. They show signs of photo- 
son si fixation. 

Wo also wish to record that a female calf which 
suffers from tho disease has now been bom at tho 
Laboratory'. It was the progeny of the bull with 
one of his normal daughters. The animal was seen 
approximately two hours lifter its birth, and the 
teeth were then distinctly pinkish-brown in colour. 
It is red-coated and although small is not apparently 
seriously handicapped in any way. It passes about 
7*7 mgm. coproporphyrin per 100 gm. dry weight 
of faeces and about 40 y per 100 ml. in the urine. 
A second heifer calf, bom on the same day, sired by 
the bull out of another normal daughtor, is perfectly 
normal in every respect. It excretes 0*41 y copro* 
porphyrin per 100 ml. of urine and but traces, only 
recognizable fluoriscopieally, in the fteces. 

Yet another case has recently been discovered, 
quite unrelated to the herd described above. This is 
a black-and-white cow about eight years of age. 
She shows marked lesions of photosensitization, 
involving only the white areas of skin on the back 
(see Fig. 1). This oow is in calf to a normal bull. 
She has reared one calf previously (apparently 
normal) but has also aborted. 

A liistopathologicai study of the bones and organs 
taken from the porphyrinurio animal which was 
killed is being made with the aid of an ultra-violet 
fluorescence microscope, and these findings will be 
published shortly. The bones, it may be mentioned, 
show on cross-section annular zones of pigment of 
varying intensity. 

We believe these to be the first living cases of 
porphyrinuria in animals ever to bo described, and 
the wealth of our material makes it highly probable 
that by breeding experiments we may bo able 
successfully to elucidate the mechanism of inheritance 
of this very rare metabolic anomaly. 

P, J. Fotjhie. 

Claude Rimington. 
Oriderstepoort Veterinary Research 
Laboratory, 

Pretoria, South Africa. 

May 4. 

Sex-Biology of the Oyster and the Salmon 

There are similarities in the sex-biology of the 
oyster, 0. cdulis t and the salmon, Salmo solar , which 
may prove to be fundamental in character. 

It is known that very young salmon remain in 
fresh-water as parr a variable time. Very rapid 
growth in the tot year of life is often followed by 
development of the sea-migratory instinct, when the 
young fish acquires the attributes of, and departs for 
the sea as, a smolt. On the other hand, slow-growing 
parr may remain in fresh-water two, three or four 
years 1 . 
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Just as certain smelts become sexually mature 
after one year in the sea and return as grilse to fresh¬ 
water to spawn, so in certain warm seasons in 
England, and more frequently in warmer and more 
southerly latitudes, do oysters mature as females at 
an age of one year®. Other individuals of Sahno solar 
and others of 0. edulie do not mature sexually until 
they are older, or rather other 0. edulie certainly do 
not mature as females until they are older. In the 
case of this oyster there can be little doubt that 
environmental conditions govern the first onset of 
female sexual maturity, and it is considered a reason¬ 
able hypothesis to assume that the same conditions 
are operating on salmon. 

In the oyster, all the factors operating in the 
attainment of sexual maturity at an age of one year 
are not known, but relatively high temperature 
{accompanied doubtless by a correlated type of 
metabolism), rapid feeding and rapid growth are 
known factors. But rapid feeding and growth result 
in the sea-migratory impulse in parr, and then' are 
indications that the same factors may he operating 
in inducing sexual maturity in certain salmon after 
one year in the sea. It is known, however, that grilse 
are largely those lish which have had a long life as 
parr, and it is at tins point where ‘excess metabolism’ 
or ‘physiological repletion* does not quite account 
for the assumption of the sexual phase, as there 
appear to bo good grounds for the deduction that 
younger fish may grow nt a greater rate than grilse 
and yet not return to fresh-water to spawn. At 
least two primary factors are therefore involved : 
(1) relative adolescence and (2) rate—and perhaps 
nature—of metabolism. 

The attainment of the adult organization in free- 
living animals may be presumed to be generally 
essential for the assumption of a preparation for 
female sexual maturity. In the oyster, again, it is 
stated that sexual maturity in a female may be 
delayed in colder localities until the animal is three 
years old®, although the oysters at this age may he 
far bigger than the one-year-old females found in the 
warmer hydrographical localities. 

It would seem that in these considerations may be 
found a solution of tho problem of the varying ages 
of sexual maturity in the salmon and the oyster. 
Among invertebrates, growth in spring may he 
relatively great before larva? are produced end a 
much larger size attained than in the summer broods 4 , 
hence the temperature and rate at which good feeding 
occurs in these forms is more important for breeding 
than the amount of food consumed, and good growth 
may take place without the production of genital 
products. The oyster appears to conform to the same 
principle, but whether the same holds for the salmon 
must await further information. There is, however, 
nothing at variance with known biological phenomena 
in the possibility of homogenetic eggs from one salmon 
giving rise to smolts of different ages and also to 
either grilse or first spawning salmon of different 
ages. 

The interesting facts regarding the high proportion 
of males among grilse, the change in proportion of 
grilse and salmon and the decline of grilse taken 
generally, are explicable on the varying opportunities 
smelt may have of feeding under different conditions 
in the sea. Loss of feeding grounds, for example, 
would entail a longer sojourn in the sea to build up 
the body requirements, so that the decline of hake, 
for example, might be oorrelated with the reduction 
in the proportion of grilse now taken; and in general. 


unknown fluctuations of salmon food in the sea may 
be related to fluctuations in the sea-life of smolts. 

Fundamental researches on the biology of insigni¬ 
ficant invertebrates may therefore reveal principles 
applicable to important food fishes such as salmon 
and—by a modification of tho argument given 
above? -also to herring. 

Department of Zoology, Okton. 

University, Liverpool, 

June 4. 

‘ MonzieK, W. J. M,. “Tin* Salmon : Its l.itu Story" (1931). 

* Orton, J. H., Natmk, 189, 108 (Jaa. HI, 1037). 

* Spftrek, R., Report Danish Biol . Station, 30 (1024). 

* Orion, J. II.. J. Mar. Riot, AtMOC., 12. No, i!. :)39-3<M (July 1920). 


Nocturnal Habits of Platyedra gossypiella Saunders 

In the course of investigational work on PUityedra 
gossifpiclla, tho pink boll worm of cotton, in the West 
Indies, observations wore made on its nocturnal 
habits, concerning which hut little is known. On 
the question of light attraction, for example, there 
has been a stalemate of opinions. Wilcocks 1 in Egypt 
found that both sexes came to light readily ; while 
Basok® in Hawaii states that the moth is not attracted 
to light “but is on the contrary shy of all light, 
natural and artificial’ 1 * “Tho idea”, he writes, “that 
moths were attracted to light is based on very un- 



Fig. 1 


satisfactory evidence and is probably due to a mis- 
identification of material collected in the traps” ! 
In St. Vincent, B.W.T., light attraction is evident 
from 8 p.m. to 4 a.m., when it fails rapidly, By 
5 a.m., though it is still dark, the moths are hiding 
as by day. In Egypt, Ballou® found that there were 
always some moths that were not attracted. Tins 
difference has also been observed in 8t. Vincent and 
is not due to age, sex or condition. Attraction is 
strongest during the mating period. Wedded pairs 
are readily attracted, hut in all cases prolonged 
exposure tires the response. There is no notioeable 
difference between the behaviour of long- and short- 
cycle moths. 

Copulating moths take up the end-to-end position. 
Mating is curiously restricted to the last two hours 
of the active period (Fig. 1). The couples are docile 
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and do not readily separate. Copulation takes plane 
soon after emergence (Fig, 2), lasts for 1-2 hours, 
and is not repeated. 



Night* nft^r fim-nring 
Fig. 2 


vaseline, lanoline, rubber lubricant, ordinary yellow 
soap, and the pure green soft soap, all give the two 
border lines referred to. On the other hand, various 
thick lubricants give only one border line. 

It was found that vaseline, lanoline and the rubber 
lubricant, if melted and dripped on to the refraoto - 
meter prism, give only one border line, that due to 
the lower index ; but if the material is then smeared 
while it is still upon the prism, thus removing any 
possibility of micro-crystals being orientated in a 
particular direction, the second border line appears, 
and in the case of lanoline treated in this way, there 
is a trace of a third border line. In the case of 
moistened yellow soap, the difference in refractive 
index is about 50 per cent greater than the difference 
between the ordinary and extraordinary rays of 
quartz. 

The projection refractometer has a single horizontal 
prism surface upon which material is placed. Light 
from an internal source is totally reflected at the 
interface of the prism and tho material being tested. 
None of the materials mentioned above gives a suffi¬ 
ciently sharp border line to allow of readings closer 
than the third decimal place. 

L. Bkixingham. 

71 Hornsey Rise, 

London, N.19. 


The moths feed at all hours of tho active period 
on sugar solution, fruit or on the secretion of the 
nectaries at the base of the cotton bolls. Oviposition, 
which usually commences on the third day after eopu- 
ation, likewise takes place at any time of the night. 

F. A. Squikk. 

Imperial College of Tropical Agriculture, 

St. Augustine, Trinidad, B.W.I. 

1 WUooAka, F. 0„ “The luaect and Related Ve*U of Egypt Injurious 
to the Cotton Plant”, Ministry of Agriculture, Egypt (1916). 

* Buftffk, "The Pink Boll worm (Pwtinophora gotsuPiellaY' f J. Agric. 
J<«., •. .Vo, 10 (1917). 

• Ballon, H. A., "Cotton and the Pink Bollworm in Egypt", Wett 
Indian Hull., 17, No, I. 


A Double Refraction Effect in Certain Fatty Materials 
The projection refractometer is particularly suit¬ 
able for the examination of some doubly refracting 


Collision of Two Oil Drops and the Stability of a 
Non-spherical Oil Drop 

It has boen found that the oil drops used in our 
investigation on the determination of the electronic 
charge show large variations in the time of descent, 

and ascent, */-(/, with time, and consequently the 
greatest common divisor v x . This is true of all oils ex¬ 
perimented with, such as Apiezon A and 2?, Nyo'a super¬ 
fine clock oil and others, except our newly prepared 
animal oil (which shows iit.tle or no change). Never¬ 
theless, it makes necessary the careful study of the 
time variations of these three quantities. The results 
may bo stated as follows : 

There are four distinct classes of drops. 

(1) 50 per oent of tho total number are spherical 
drops which behave normally. 

(2) With a few drops, collision of two unequal 
spheres forms a pear shape drop, showing very large 


materials, the properties of which 
do not appear to be widely known. 

Certain fatty materials tho re¬ 
fractive indoxes of which are 
known have, in fact, two refractive 
indexes. On the ordinary refraoto - 
meter in which the light is trans¬ 
mitted through the material to be 
tested, the border line of total 
reflection due to the higher index 
is not usually seen, since there is 
much greater contrast at the border 
line due to the lower index. The 
space between the two border lines 
is plane polarized, the vibrations 
taking place in a direction parallel 
to the border lines. Thus, these 
materials appear to behave as 
though they were doubly refracting. 

It has been known for some years 
that soap gives these two border 
lines under certain conditions. Re¬ 



cently some other materials were T*me in mtnvtcs. 

investigated, and it was found that Tig- L 



NATURE 


71 


July 10, 1937 


discontinuities in the curves. Tho resulting drop 
becomes a sphere within a short time. 

(3) For 20 per cent of tho drops t g and t/g increase 
for the first five minutes at the same percentage 
rate. These drops are found to bo oblate spheroids 
with eccentricity gradually decreasing with time, and 
becoming spheres. 

(4) For 30 per cent of the drops, os shown in 
Fig. 1, while the time variation curve of i g is very 
regular, that of the greatest common divisor 


shows discontinuities which depend upon the number 
of charges on the drop, and the greater the number 
the smaller the common divisor. This class of drop 
is stable for hours. They are presumably prolate 
spheroids. 

Yoshio IanroA. 

Institute of Physical 
and Chemical Research, 

Tokyo. 

May 15. 


Points from Foregoing Letters 


The heat conductivity of liquid helium II at 1 -34° 
and 2*06° K. has boon measured by Dr. J. F. Allen, 
Dr. R. Peierls and M. Zaki Uddin, by means of a 
new method consisting essentially of a combination 
of a vapour-pressure thermometer with a liquid- 
helium manometer. The results show that the heat 
conductivity of liquid helium II depends upon the 
temperature gradient, an unusual behaviour for 
which, the authors state, they can offer no explana¬ 
tion. 

A convenient method of analysing ternary gas mix¬ 
tures, Containing hydrogen as one component, by 
means of thermal conductivity measurements, is 
described by J. L. Bo Hand and Dr. H. W. Melville. 
The volume of gas requirod may be reduced to 
0*01 o.c. at n.t.f., by using a suitable micro¬ 
conductivity cell. 

Photographs showing slip-formation in crystals of 
salt the surfaces of which have been scratched and 
then stretched, are submitted by A. W. Stepanow. 
The .photographs, taken in polarized light, show that 
the surface scratches give rise to slips ; those in turn 
increase the surface defect, which ends in fracture. 

From the effect of iodoacetate, pbloridzin and 
arsenate upon the lactic acid formation in muscle 
extract, Dr. Dorothy M. Needham and R. K. Pillai 
deduce that the oxidation-reduction of triosephos- 
phate with pyruvic acid is coupled with a synthesis 
of adenylpyrophosphate from adenylic acid and free 
phosphate. They suggest that this coupled esterifica¬ 
tion of phosphate may play an important part during 
the anaerobic recovery period in the muscle, when 
there is little heat output. The energy developed by 
the first reaction, they consider, may be taken up 
by the second. 

A substance with absorption bond at 639 mg, 
which Dr. R. Lemberg, B, Cortis-Jones and M. Nome 
recently deemed to be a hydrogen-peroxide compound 
of proto-hsemocliromogen,. appears, according to 
further tests by the same authors, to be the ferric 
hasmoohromogen of an oxyporphyrin carrying a 
hydroxyl group on the a-methene group. 

A graph showing the amount of hydrochloric acid 
taken up by powdered glass after given periods of 
time, and another giving the change in electric 
potential of a new glass electrode with time, are sub¬ 
mitted by G. Haugaard. From these, the author 
infers that the suitability of a glass as an electrode 
depends upon its ability to exchange sodium and 
calcium ions for hydrogen ions, anti that it should 
be possible to produce sodium and calcium electrodes 
by choosing a glass of proper composition or a mineral 
of the permutit type. 


An apparatus has been built at tho Massachusetts 
Institute of Technology by Dr. Gregory Timoshenko 
for studying controlled sputtering of metals under 
tho impact of }>ositivo ions. The apparatus in its 
present form allows accurate measurements of the 
rates of sputtering and of secondary electron emission 
from v arious solid metals bombarded by argon ions 
having an energy of 6,000-2,000 volts. 

Photographs are submitted by Dr. N. H. Kollc- 
nieijor, 0. J. Krom and H. Runet to show tho useful¬ 
ness of the Ilford ‘Fluorazure’ screen in shortening 
the exposure time needed to obtain X-ray photo¬ 
graphic patterns of fibres for tho analysis of their 
structure. 

Several cases of animals suffering from congenital 
porphyrinuria, a rare disease in which porphyrin (a 
red dfHtfnnposition product of hsomatin, but containing 
no iron) is excreted, are described by P. J. Fourie 
and Dr. Claude Rimington. Some of the animals aie 
living, and the authors hope, by means of breeding 
experiments, to elucidate the mechanism of this 
peculiar metabolic anomaly, which also renders the 
skin of the animals sensitive to light. 

Prof. J, H. Orton finds that, in the oyster, environ¬ 
mental conditions (that is, higher temperature, rapid 
feeding and rapid growth) influence the first onset 
of female sexual maturity. He points out that similar 
conditions result in the sea-migratory impulse in parr 
(young salmon in fresh-water). The sexual maturity 
in salmon, which induces them to return from the 
sea to fresh-water, appears to depend both upon age 
and size, which is a factor of environment. This 
may explain the varying ages of sexual maturity in 
the salmon anti the oyster. 

The nocturnal mating habits of the pink bollworm 
of cotton (Platyedra gossypiella) are described by F. A. 
Sqxiire. The author points out that the moths are 
attracted by light only during certain hours of the 
night, which may account for the divergence of 
opinion expressed on the subject by different observers. 

L. Bellingham finds that vaseline, lanoline, rubber 
lubricant, and certain soaps, have two refractive 
indexes when tested by the projection refractometer. 
If melted and dripped on the refractometer prism, 
the lower index is observed, but if smeared upon the 
prism so as to prevent orientation, the higher index 
becomes effective. 

During experiments on the fall of electrified oil 
drops (for the determination of the electronic charge), 
Y, Ishida has identified four types of drops, according 
to their shape and the variation in the time of their 
fall. 
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Research Items 


Prehistoric Archaeology of North-Eastern New Mexico 

Prof. E. B. Rena up, in his ninth report on the 
archeological survey of the High Western Plains, 
which ho in carrying out on behalf of the University 
of Denver, deals with the north-eastern area of New 
Mexico, which has been visited in summer field-work 
on various occasions since 1930. For archaeological 
purposes, the region lias been divided into six districts 
covering the three areas of drainage—the Dry 
Cimroaron, the Canadian River, and the Pecos River. 
The region as a whole contains a large number of 
arohroologicul sites, of which 211 have been reported. 
Of these, the most common is the camp site, but other 
indications of the presence of man are tipi rings, 
grinding stones, potsherds and factory sites. No 
loss than NO camp sites lmve been recorded, ‘Scattered 
finds’ number 07. An important but difficult source 
of material is the ‘blow-out’—hollows in sandy soils 
and dunes caused by various agencies, natural and 
other, at the bottom of which arohteologioa! and 
sometimes palaeontological material has collected. 
The region is of archeological importance as the 
peripheral area of two cultures, the Plains culture 
and the Pueblo. This is reflected in the pottery, 
which has been examined, classified and discussed in 
detail. The distinctive character of the two types 
and their subdivisions are clearly shown. The lithic 
industry, however, in this area is of more importance 
than the ceramic. Two successive cultural phases 
are distinguished -the Basket-makers and the Pueblo. 
Of the former, the earliest phase is the ‘Fumarole’ 
culture, first discovered by Prof. Renaud and Mr. 
H, J. Cook. The Tnmnroles* or mounds then oxamined 
wore found to cover rock shelters. The stone imple¬ 
ments' from the ‘fumaroles’ fall into three classes. 
Of these, the largest and most important, constituting 
the true ‘fumarole’ industry, is of quartzite, flaked 
by percussion and Mousterian in appearance. This 
‘Fumarole’ culture is clearly anterior to the Basket- 
makers of the caves of Oklahoma and New Mexico, 
and may represent the nomads who are postulated 
as preceding the true Basket-makers. 

Longevity of Monkeys 

Two aged macaques are described by Prof, W. C. 
Osman Hill, both of which lived in Ceylon {Spolia 
Zeylanh'.a , 20, Pt. 2, 255 ; 1937). One, a male toque 
macaque, Macaca sinim, was an exj>erimontal 
specimen of the (Government Bacteriological Institute, 
Colombo, and had been used by Sir Aldo Castellani 
in his experiments on yaws which were published in 
1907. It died on March 2, 1936, when it was known 
to be at least thirty years of age, and was probably 
thirty-five. Thus it exceeded the recorded age of any 
of its congeners, although the macaques are out¬ 
standing amongst monkeys on account of their 
length of life. The second specimen, a male Celebesian 
black macaque, Afacaca nigra, was full-grown when 
purchased for the Trivandrum Zoo on June 15, 1907. 
It died in 1933 after twenty-six years of captivity, 
and must have been several years older. Flower 
states that the black ape seldom lives more than ten 
years in captivity; but gives two unusual examples 
of survival to fourteen and eighteen years—a limit 
considerably exceeded by the Trivandrum specimen, 


Cheek Bones of Teleostomes 

Taking the sensory organs of the lateral line as a 
criterion, T. S. Westoll (j. A not 71, Pt. 3 ; 1937) 
has endeavoured to clear up the confusion that exists 
in regard to certain of the cheek bones in teleostorne 
fishes. In recent years, it has been shown that the 
bone in the most primitive tetrapods which is homo¬ 
logous with the mammalian squamosal is associated 
with the horizontal part of the jugal canal. This 
provides a starting-point from which to work back¬ 
wards to the fish. It. is found that in the Choanata 
generally, allowing for modifications resulting from 
the adoption of different feeding habits, a squamosal 
bone can bo recognized to be lost perhaps only in 
certain late dipnoans. On the other hand, in all 
known Actinopterygii the canal has degonorated, and 
in consequence the squamosal bone lias ’disappeared. 

Decapod Crustacea of Japan 

A zoogeou R APHICAL survey of the decapod 
Crustacea of the Seas of Okhotsk and Japan carried 
out by Z. I. Kobjakova shows that in both areas 
boreal forms predominate to the extent of lip to 
seventy per cent of all the decapod species occurring 
in the seas [Trav. Sor. Nat . Leningrad , 66, 3 85 ; 1936), 
Next in order follow the arctic-borcaJ forms, followed 
by subtropical, and the poorest representation, par¬ 
ticularly in the Japanese Sea, is of true arctic species. 
In this Sea there is no abyssal fauna, because of the 
shallowness of the straits, and the history of the Sea, 
which to the close of the Pliocene was an inland sea 
separated from the Pacific by a strip of land, is also 
that of a shallow basin the floor of which has sunk 
up to 4,000 metres only in recent times. The isolation 
from the Pacific accounts for the largo number of 
endemic forms (21 per cent of Macrura), for the 
smaller number of Pacific forms, and partly for the 
influx in relatively large numbers (12*3 per cent) of 
typical southern sub-tropical and even tropical forms. 
The decapod fauna of the Japan Sea is richer (113 
species) than that, of tho Sea of Okhotsk (81 species), 
but in the latter there is a true abyssal fauna derived 
from the Pacific Ocean ; on the other hand, southern 
sub-tropical representatives are much fewer in 
number. 

The Millipedes of India 

No, 4 of vol. 11 of the Memoirs of the Indian 
Mua&um (1936) consists of a long memoir by Dr. C. 
At terns of Vienna on the Indian' Diplopoda. Under 
the form “India” are included the whole of the 
Indian Peninsula, Coylon, Burma, Indo-Chinese 
countries and China, excepting the Malay Peninsula. 
The author states that systematic and faunistio 
knowledge of the Indian Diplopoda is still very in¬ 
complete, and in fact we are only at the beginning 
of a faunistio explanation. In the present paper, 62 
new species and 15 new genera are described. The 
most characteristic feature of this fauna is the great 
number of Sphaerothericke present, all the genera, 
excepting Zephronia, being endemic. Altogether, 
290 species and subspecies of Diplopoda are known 
from the region dealt with and, excepting five, they 
are all endemic. Of the 92 Indian genera, 64, or nearly 
70 per cent, are endemic. Only South India Can be 



NATURE 


73 


July 10, 1937 


regarded as at all properly explored with reference 
to these animals, while China, with only 21 known 
Hpecies of Diplopoda, is least explored of all. Dr. 
At tome's contribution is likely to remain as the basis 
for the study of the oriental Diplopoda for many 
years and is, consequently, a work of importance to 
all students and workers on that class of myriapods. 

Classification in the Amaryllidacex 

The four genera of the Amaryllidaeea*, Zrphy- 
ranthes, Pyrolirion , Hippeasfrum and flabranthit# 
have been encumbered with a confused taxonomy 
for the last fifty years. Their numerous species have 
made an ever-increasing contribution to garden 
beauty, and it is therefore most fortunate that Mr. 
J. R. Sealy lias recently reduced their classification 
to order (J. Roy. Hort. Soc., 62, Pt. 5 ; May 1037). 
Characters of the spathe, the andneeimn and the 
gyuBBoeum, have confirmed Doan Herbert's original 
descriptions of the four genera in 1821, and discount 
more recent tendencies to include them in two groups. 
The outlook of the paper is that of a ‘splitter’, but 
the descriptions now given are exact and dearly 
defined. They should effect the exact correlation of 
the name of a plant species with its degree of beauty 
or utility, which is the necessary contribution of 
taxonomy to horticulture. 

Rust'Resistant Antirrhinums 

The severe attack of antirrhinum plants by the 
rust-fungus Puecinia antirrhini in 11)34, turned the 
attention of gardeners to possible methods of control. 
Mr. D. E. Green has shown that the fungus cannot 
reasonably ho kept in check by fungicides, and he 
has recently described his trials with resistant plants 
(J. Roy. Hort. Soc., 62, Pt. 5 ; May 1937). A number 
of Strains of the antirrhinum of American origin 
have been found to possess varying capacities for 
resisting attack by the rust fungus. The best of 
them is 62 per cent resistant ; but resistance is not 
as yet combined with horticultural excellence. The 
attainment of such a combination presents the urgent 
problem of the future. 


Gold in Plant Ash 


Ah announcement was made some time ago 
(B. N&mec, Ber . deutech. hot. QesdL, 53, 500 ; 1935) 
that traces of gold had been found in the ash of 
Zeu Mays grains from plants grown in the 2itny 
Ostrov (the so-called Rye Island between the arniR 
of the Danube in south Slovakia). Danube sand 
from this district is known to contain gold (about 
0-1 gm. per ton) and plants are able to accumulate 
it. According to analyses, the metal concentrates 
in the seeds and fruit of flowering plants, whilst the 
whole plant of Equisetum pahistre is found to accumu¬ 
late gold to the extent of 610 gm. per ton of ash. 
It is found that the gold content is related to the 
rilioa content of the ash. Among the ashes examined 
the following percentages of gold wore recorded : 


Zm May* (fruit) 

UrU&t Hiaica (plant) 
Datum fitramoniuvi (fruit) 
Halianthue annuu* . 
Mimtka arvenBi* 

CfomMit vitalba 

„ (fruit) 

Wiar eaprea (wood). 


(MM > 015 - 0*0002 
0 '00168 
0 *00202 


0 0:Ki 
0 *011 
(MKi 
trace 


Plante grown at other places where gold has been 
found were also fbund to contain recognizable amounts 
of the metal in the ash, but none was found in the 


same species grown where gold was known to be 
absent. The metal was first detected by its reaction 
with dimethylamino-benzylidene thiocyanate, and 
later some of it was actually isolated by reduction and 
fusion into an ingot. Prof. NSmec, in collaboration 
with Drs. J. Bahifika and 1. Kinder, on February 27, 
road before the Czech Academy of Sciences a paper 
on the spectroscopic identification of gold in these 
plant ashes and gave further chemical evidence of 
the accumulation of the metal in the ashes of many 
plants glowing in auriferous soils. The spectrograms 
are said to confirm the presence of gold in those plants 
in which the metal was detected by chemical means. 

Geological Aspects of Deep Drilling Problems 

Thekk are three main differences between drilling 
a deep well and an ordinary well to a depth of only 
two or three thousand feet : in a deep well, the 
distance between points of development and applica¬ 
tion of mechanical power is increased, and tempera¬ 
tures encountered arc higher and pressures greater. 
W. K. V. Abraham, in a paper presented to the 
Burma Branch of the Institution of Petroleum 
Technologists on May 4, considered the geological 
aspect of these three differences. The increased 
length of transmission shaft is on the whole an 
engineering problem, though geological forecasts os 
to depths at which particular horizons will be met 
are correspondingly less certain at greater depths ; 
the strata drilled through arc liable to bo harder, 
tougher and more compact, and coring is a more 
difficult operation at depth. A point of interest to 
the geologist is that tin* depth/temperature gradient 
varies in different places depending on the nature 
of the strata encountered, that is, whether folded, 
synclinal or anticlinal. Sufficient data are not, how* 
ever, available for the formulation of any theory of 
tomperature/gradient variation. Other problems 
rosultant upon increased temperature are concerned 
chiefly with cementation and mud control, and do 
not therefore come within the purview of the geo¬ 
logist. Increased pressure with depth, however, 
concerns the geologist vitally, and the problem is no 
simple one, since it has been proved that as a general 
rule fluid pressures do not increase in accordance 
with the corresponding hydrostatic head, but in some 
cases, after a certain depth has been reached, am 
marc than twice the corresponding hydrostatic hood. 
Several theories have been advanced to account for 
abnormal pressures encountered at depth, all of winch 
arc based on the assumption that free movement of 
the fluid is in some way prevented, with the result 
that high pressures arc incapable of dissipation. The 
most probable cause of such abnormal pressures 
seems, on the evidence now available, to be the 
weight of overlying strata. 

Hydrography of the River Severn 

The flow of the River Severn during the fifteen 
years 1921—1936 was the subject of a paper read 
before the Institution of Civil Engineers on April 20 
by Prof. S, M. Dixon, Mr. G. Fitzgibbon and Dr. 
M. A. Hogan and now published. The Severn was 
selected for the purpose of flow investigation because 
it was the only large river free from artificial controls 
and river traffic within convenient distance from 
London. The portion of the Severn Valley dealt 
with lies above Bewdley and has an Area of 1,632 sq. 
miles. The present course of the river soems to be 
the result of glacial action, and there are indications 
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that the pre-glacial valley ran north wards and is 
now covered by drift. It seems possible that a con¬ 
siderable quantity of water may be lost to the river 
by percolation along the direction of its old channel, 
particularly at low stagos of flow. After discussing 
the selection of gauging stations, the methods of 
discharge-mooHurementB and their accuracy, the 
paper (as reported in the Journal of the Institution of 
Civil Engineers, No. 7, 1036-37, June 1937) gives 
the results in graph form of 59 discharge measure¬ 
ments carried out during the years 1925-32 and one 
flood discharge in 1922, The largest discharge, 
17,400 eusocs, was measured at the Elan Aqueduct 
bridge on December 11, 1929. Daily discharges for 
each of the fifteen years covered by the records have 
been plotted as hydrographs, of which five selected 
examples have been filed in the Institution library. 
Hydrographs of two floods (May 31 June 1, 1924 
and February 10 22, 1928) are reproduced in the 
Journal . The difference between the averago annual 
rainfall and the run-off (for the year commencing 
October 1) is 19*24 inches, or slightly more than 
half the rainfall. The largest loss, 23*80 inches, was 
in the year 1920-27, which had a high rainfall fairly 
evenly distributed throughout the year. The smallest 
loss was 13*63 inches in 1932-33, a year of low rainfall. 

Borine Carbonyl 

As is known, the simple hydride of boron, BH t 
(borine), has not been obtained, the simplest known 
hydride being diborane, B,H,. A. B. Burg and H. I. 
Schlesinger (J. Amer, Chem. Sac., 59, 780 ; 1937) 
find that a gaseous compound BH s CO, which they 
call borine carbonyl, is obtained by the interaction 
of B,H, with carbon monoxide in groat excess and 
under pressure. The reaction reaches equilibrium 
rapidly at 100° ; at room temperature the reaction 
is slow enough to permit the isolation of the product: 
BjH, f 2CO 5 * 2BH s CO. The formula was checked 
by the vapour density. The rate of decomposition 
is held to suggest the transitory existence of molecules 
of borine, BH S , but the isolation of the latter is not 
feasible. With ammonia, borine carbonyl forms a 
solid, stable at room temperature, having the empirical 
formula BH*CO(NH*) a . Trimethylamine, on the 
other hand, rapidly and completely displaces carbon 
monoxide from the carbonyl at room temperature 
according to the equation BH»CO *f (CH,),N ^ 
(CH b )»NBH» -f CO, which is held to justify the con¬ 
clusion that the react ion BH # CO BH a + CO is far 
more rapid than the association of borine to form 
diborane. It is suggested that in borine carbonyl the 
borine and carbon monoxide are joined by a co-ordinate 
link consisting of electrons furnished by the carbon 
monoxide. The compound (CH a ),NBH a is remark¬ 
ably stable and can be heated for some hours at 125° 
without showing any change in physical proper ties. 

Response of the Ear to a Phase Reversal 

0. 8. Halupikk, H. Hartridge and A. F. Rawdon- 
Smiih ( Proc . Phys. Soc., 49, 190) have studied the 
response of the mammalian ear to a sudden phase 
reversal in a sustained ton© of sinusoidal wavo-form. 
The tone was obtained from a photo-electric cell 
siren feeding an amplifier and loud-speaker, and an 
investigation with a piezo-electric microphone and 
cathode ray oscillograph showed that the phase 
reversal was present in the output from the loud¬ 
speaker. The effect of the phase reversal on a listener 
was that of a sudden temporary depression of the 
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sound intensity, sometimes accompanied by a tap 
or thud. The tone was then led to the ear of a 
decerebrate cat, and electrodes were applied to the 
auditory tract. The electrical disturbances were 
amplified and recorded. The record shows, instead 
of the phase-change, a temporary fall in response, 
which indicates that the aural elements in which 
thoso auditory tract potentials originate must be 
regarded as resonant structures. The electrical 
potentials obtained from electrodes on the cochlea 
were, however, similar to those from the microphone, 
and showed the phase change. It appears that the 
cochlear response originates in structures different 
from those responsible for the auditory tract response. 

Separation of the Rare Earths 

The difficult problem of the separation, of the rare 
earths has recently been attacked by a different 
method, employing the principle of distribution. 
Fischer, Dietz, and Jubermann (Naturwiss., 25, 348 ; 
1937) have found that it is possible to select liquids 
between which compounds of the rare earths will 
distribute themselves, and for pairs of which the 
distribution coefficients of the various rare earth 
elements are sufficiently different to enable a separa¬ 
tion to be made. Thus, the halides of the rare earths 
will distribute themselves between water and organic 
liquids such as alcohols, ethers, and ketones, and the 
distribution coefficient is different for the compounds 
of different elements. By the addition of other sub¬ 
stances to the system it is possible to alter tho degree 
of separation, The difference in the distribution 
coefficient of tho halides of two rare earth elements 
differing by unity in atomic number may be as great 
as 50 per cent, if suitable solvents and added sub¬ 
stances are chosen. Automatic distribution frac¬ 
tionating apparatus may be employed, resulting in 
a much more rapid separat ion of tho raro earths than 
can be accomplished by the tedious methods of 
fractional crystallization and precipitation. 

A New Harmonic Analyser 

The problem of harmonic analysis arises in matiy 
connexions, and the labour of the arithmetical 
methods is such that several attempts to devise 
machines for the evaluation of Fourier coefficients 
have been made. An essential element of them all is, 
of course, some form of mechanical integrator. 
Henrici built several models, of which the last 
enables ten coefficients to be obtained in one opera¬ 
tion, from a curve which is followed by a tracing 
point. A purely electrical instrument has been 
developed by Prof. Miles Walker and his collaborators 
which enables harmonics of a voltage or current wave 
to be separately determined ; the integrator in this 
instrument is a watt-meter. A new instrument, 
designed by Mr. J. Harvey, of the Imperial College, 
made by Amsler, and of which an example has 
recently been added to the mathematical collection 
in the Science Museum, uses as the integrating device 
an ordinary planimeter wheel. The various har¬ 
monics arc determined separately, each order by 
means of a separate, interchangeable pinion. Harvey V 
original model went only to the sixth order, but 
Messrs. Amsler, by added gearing, and without 
alteration of principle, have extended this number to 
ten (21 coefficients). With this instrument, results 
to an accuracy within 1 per oent can be obtained. 
The instrument can also be need to find areas Mid 
their first and second moments. 



July 10, 1937 


NATURE 


75 


Development in International Geodesy* 

By Dr. J. de Graaff Hunter, C.I.E., F.R.S. 


T HE increase in the scojic of geodetic work 
accomplished in recent years and planned for 
the early future is remarkable. The fundamental 
problem of geodesy is the precise determination of 
the shape and dimensions of the earth, or what may 
be described otherwise either as the figure of the earth 
or the form of the geoid. When this is fully solved, 
benefits will accrue to geophysics as well as to geodesy. 

In the nineteenth century, Colonel Clark© derived 
values of the elements of the terrestrial spheroid, 
first in 1866 and later in 1880. In 1866 Clarke used 
several meridian arcs, namely, Anglo Gallic 39°-60' N.» 
Russian 45°- 70° N. f Cape 84°-2«° S., Peruvian 3 -0° 
8. ; and both of Clarke’s determinations are utilized 
in one or other of the great geodetic surveys. They 
may be considered as the best of those made simply 
from area of triangulation ; but all such deductions 
are vitiated, more or less, by deviations of the 
vertical. In 1900 Hayford derived a new set of 
values from the triangulation of the United States, 
introducing the hypothesis of isostasy so as to avoid 
the effects of anomalous deviation of the vertical; 
and his figures were adopted by the International 
Union of Geodesy and Geophysics in 1024 at Madrid 
as defining the international spheroid. 

Now we are entering a new era. The figure of the 
earth can be determined either from triangulation 
arcs or areas, or from gravity surveys ; or from a 
combination of both. The greater the extent of the 
work of either kind, the higher is the precision which 
may be looked for in the results, which also become 
more detailed. In tho first method, the weakness 
of determination has derived from tho relatively 
small scope of the data. Thus Clarke’s determination 
of i860 was based on a few arcs of meridian of total 
amplitude less than 60° ; while Hay ford’s determina¬ 
tion rested on an area which is less than two per cent 
of the earth’s surface. Later determinations from 
the gravity field have also suffered from incomplete¬ 
ness of data. It is in the direction of greater ful¬ 
ness of data that a remarkable change is taking place ; 
and this change is rendered possible and being brought 
into being by the Union of Geodesy. 

There are now triangulation projects of a very 
comprehensive nature. The first resolution adopted 
by the Union of Geodesy and Geophysics at Edin¬ 
burgh contemplates the junction of European and 
American triangulation across Asia and the Bering 
Straits ; for which collaboration of the U.8.S.R. in 
Asia, the U.S.A. in Alaska, and Canada is essential. 
This will load to a longitudinal arc of no less than 
316% mostly about latitude 52% from which it. 
deviates for the Ama-America junction. Of this work, 
188° have already been finished. There remains to 
be done 4,800 km. from Irkutsk to Bering, 1,400 km. 
thence to the Alaska-Canada border and 1,100 km. 
in Canada. 

Work in the U.8.S.R. is proceeding apace, and a 
great grid of triangulation is rapidly spreading over 
all that territory. Not only will the work extend to 
Bering, but* within five years, I am informed, it 

„ * Report presented at fcbo Gen^AMembly of the Intimation*! 
Cottadl of Scientific Unions on April 20-Hay ». 


will also reach the region of Tashkent and make 
strong connexion through an existent link with the 
system of triangulation of British India. A report 
(of Commission 38) was presented to the Union 
at Lisbon on the present state and future possibilities 
of extension towards Australia. Already continuous 
triangulation exists between India and Siam and 
thence w ith French triangulation in Indo-China ; and 
only small gaps exist between the triangulations of 
Siam and Malaya (four triangles) and that of the 
Dutch East Indies (250 km.) which extends to 
Sumbawa in longitude 117° E. There are possibilities 
of extension thence to Australia. 

Again, in Europe there is already connexion be¬ 
tween tho Arctic Ocean and Oeto, where there is a 
sea-gap of 300 km. to the North African coast. A 
project for spanning this is envisaged in Resolution 
XIV. In this or some other way, continuity will be 
obtained with the meridian arc, Cape to Cairo. Of 
this latter, of amplitude 65°, more than 60 per cent 
is accomplished, the main gap of 18° being in the 
Anglo-Egyptian Sudan. The combined system will 
lead to a meridian arc of 105°. 

Resolution I refers also to the junction of tho two 
America#. At present the North American system 
is continuous through Canada, U.S.A. and Mexico 
down to lat itude 17° N. 

It will be seen that these schemes will lead to the 
ultimate connexion of all the main land areas ; and 
it is probable that a decade will see the linking of 
all the main land areas of the northern hemisphere. 
It is much to be desired that the African arc should 
also be completed by that time. 

Now consider the gravity surveys. Hero activity 
has been great during the last thirty years, and there 
are some thousands of reliable gravity stations in 
var ious parts of the world. In 1849 Stokes showed 
how the detailed form of the geoid could be expressed 
in terms of gravity values ; but we are still not in a 
position to obtain a full solution by this means. 
This is because the distribution of stations is not 
complete. It is essential that all portions of the 
globe should have a certain minimum density of 
stations. Lack of this cannot be made up by much 
greater density in special regions. Efforts accordingly 
need to be co-ordinated. This is well recognized by 
the Association of Geodesy, and a commission to 
consider the matter of geoidal determination was 
formed at Edinburgh. Most of the work required for 
this end is to be done at sea, though there are also 
land areas, some difficult of ocoess, which remain 
to bo dealt with. Here again we may confidently 
expect the situation to develop in the course of a 
decade, so that it will be possible to make good use 
of Stokes’s method. The best means of combining 
results of this kind with those based on triangulation 
requires study. 

The position of geodesy will be entirely changed 
when all geodetic surveys are linked and their results 
expressible in correct relative terms ; and this we 
now expect to be realized in a reasonably short time, 
owing to the co-ordinating activities of the Union of 
Geodesy. 
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Reduction of Fading in Radio Communication 


J T is now well known that part of the fading of 
signals experienced in radio communication is duo 
to the variation of phase difference between tho two 
or more sots of waves arriving at the receiver. These 
changes in phase difference arise in the course of trans¬ 
mission of the indirect waves through the ionosphere. 

Two papers describing experiments demonstrating 
methods of reduction of this type of fading were 
presented early this year to tho Wireless Section of 
the Institution of Electrical Engineers and are now 
available. The first paper, by Drs. A. L. Green and G. 
Builder, entitled “Control of Wireless Signal Varia¬ 
tions”, directs attention to the possibility, already 
known, of reducing variations in intensity of signals 
by combining the effects of two or more signals which 
have been transmitted on adjacent frequencies. After 
outlining the theory of the method, a description is 
given of' experiments carried out between the Uni¬ 
versity of Sydney and Liverpool, New South Wales, 
a distance of 25 km. 

In this case, the fading was due to interference 
between the ground and ionospheric waves, and the 
curves accompanying tho paper show that this fading 
could be considerably reduced by modulating the 
carrier wave at the transmitter, and integrating at 
the receiver the rectified current produced by the 
three sets of waves—carrier and two side-bands*— 
so transmitted. The optimum effect is shown to be 
obtained when 100 per cent modulation is employed 
at a frequency dependent upon the path difference 
between the ground and ionospheric waves. A more 
complete control of the fading is obtained, however, 
if the carrier waves are suppressed, and only the two 
side-band waves are emitted at. the transmitting 
station. Experiments carried out with this method 
have shown that fading, which under some conditions 
may be of the order of 85 per cent of the received 
signal amplitude, can be reduced to 5 per cent or leas. 


The second paper, entitled “Control of Phase 
Fading in Long-distance Badio Communication”, by 
Drs. A. L. Green and O, O. Pulley, describes the 
extension of these experiments to greater distances* 
Measurements have been made at distances of 700 km. 
(Sydney-Melbourne) and 3,300 km. (Sydney-Perth) 
from the transmitter, and it was found that the phase 
hiding was due to interference between two main 
ionospheric rays of comparable intensity. On account 
of the fact that tho path of each of the ionospheric 
rays was subject to appreciable alteration during the 
day or night according as reflection takes place from 
the B or F region of the ionosphere, it was fcnind 
desirable in those experiments to employ two modula¬ 
tion frequencies having a ratio of 3 : 1, tho carrier 
wave being suppressed as previously described. The 
optimum control frequencies were found to be 
200 and 800 cyoles per second when the distance 
between transmitter and receiver was 700 km., 
whereas at 3,300 km. the best frequencies were 
50 and 150 c.p.s. 

The concluding portion of the first papor discusses 
briefly the possible application of these modulation 
methods of fading control to ionospheric research, to 
direction finding and to broadcast telegraphy and 
telephony. In connexion with telephony, it must be 
pointed out that the fading control does not apply 
directly to the audio-frequency components of the 
received waves, and a special additional modulation 
would be necessary to carry the intelligence. The 
possibility of the introduction of distortion would 
appear to make the application of the methods to 
high-fidelity broadcasting impracticable. 

The investigations described in these papers 
formed part of the programme of the Australian 
Radio Research Board; in the absence of the 
authors, the papers were presented in London by 
Mr. J, A. Ratcliffe. 


The Rehabilitation of British Agriculture 


r |^UE publication of the Minister of Agriculture’s 

JL proposals for the assistance of agriculture in 
Great Britain gives greater pertinence to the three 
broadsheets on agricult ure recently issued by Political 
anrl Economic Planning (PEP). These broadsheets 
have been prompted by the desire to stimulate better 
informed discussion and the elaboration of a con¬ 
structive policy in accordance with the position of 
agriculture in the national economy. 

The firstbroad sheet deals with the demands of 
agriculture and the difficulties encountered by tho 
various approaches to a balanced view. Tho Free 
Trade, Protectionist, Defence, Consumer and Employ¬ 
ment approach are all briefly reviewed, as are those 
based on nutrition, amenit ies, industry, land mainten¬ 
ance and ownership. The broadsheet suggests that tho 
types of crop and livestock to be produced by British 
agriculture should be those which the country is 
naturally best fitted to produce in relation to other 
countries over a long period. Arrangements are 


necessary for the control of imports and for marketing 
the homo output to smooth out fluctuations of supply 
and prevent sudden changes in prices. Subsidies or 
reliefs to agrioulture are not objectionable in principle, 
provided they are open and under effective Parlia¬ 
mentary review and directed to the constructive 
development of permanent assets, not the bolstering 
up or development of production which is permanently 
uneconomic or tends to a retrograde type of farming. 
Great importance is attached to making British 
agriculture once more a flourishing industry by the 
Achievement of superior competitive efficiency in 
supplying certain parts of the market. A thorough 
overhaul of agricultural production and marketing 
and of land management is required to be applied 
to technique in order to realise the advantages of a 
modem industrial structure. A parallel overhaul of 
country social and utility services is also required to 
counteract the rival attractions of factory employment 
and town social services. 
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In the second broadsheet the problem is approached 
from the consumer’s point of view, and the need for 
further information about consumption habits m 
different areas and at different income levels as a 
basis for market policy is emphasized, as well as the 
importance of making the necessary economic; adjust¬ 
ments to enable British agriculture to take advantage, 
so far as possible, of demand changes in its favour and 
to minimize the repercussions of other changes in 
demand. Needs in distribution aro summarized as 
assembling and placing at the disposal of the con¬ 
sumer a suitable supply of the products demanded, 
at convenient times, at the lowest possible cost and 
at prices he can afford, and carrying out a largo range 
of ancillary services such as delivery and credit.. The 
value of concentrating demand where possible and of* 
steady contracts is stressed, as well as the oppor¬ 
tunities of developing rival industries, and tin; im¬ 
portance of efficient, organization in the farming units 
if the good will and support of the urban elect orate are 
to he held. The Marketing Boards have as yet 
scarcely touched the major problems with which they 
are confronted of expanding the market for home 
produce, increasing the return to the farmer, and 
reducing the cost to the consumer through savings 
in transport and distribution, or gaining for the 
farmer a larger share in the profits of processing his 
output or in reducing the contribution to the profit 
derived by supplying him with fertilizers, feeding st uffs 
and seeds. 

The third broadsheet, dealing with tho farm and 
of agriculture, emphasizes that the industry has far 


too many diverse elements and is affected by too 
many other activities at home and abroad for any 
one formula or panacea to offer a solution of its 
problems. Determined criticism of v all one-sided 
approaches or Ideas is indispensable. British agricul¬ 
ture is also regarded as having lost the close touch 
with tho consumer demand which it had when the 
market was smaller and more static. Tho necessity 
for adapting agriculture as an industry in which the 
landownor and land agent, the farmer, agricultural 
engineer, the veterinary officer, marketing expert and 
oilier specialists can effectively work togother is also 
stressed, as well as that of continuous local leader¬ 
ship, A stable rural basis for agriculture can no longer 
be assumed, and only an all-round policy of rural 
reconstruction can save British agriculture as a 
living and growing organism. Stable prosperity for 
farmers, it is suggested, can only be secured by types 
of farm and methods of farming designed to givo the 
maximum net return each year over a long period. 
Agricultural subsidies and assistance should have for 
their objects urgent salvage or relief work of an 
essentially temporary nature for badly hit branches 
of the industry ; permanent re-adjustment of the 
balance between town and country life, through 
subsidizing of rural roads, telephones and social 
services; and long-term development, such as 
improving farms and buildings, improving stock and 
eradicating disease, increasing the fertility of the soil, 
afforestation, land drainage, and information services. 
Particular stress is laid on the importance of increased 
expenditure on research. 


Bantu Blood Groups 


I N a comprehensive study of the blood groups of t he 
Bantu of Southern Africa by Mr. Ronald Elsdon- 
Dew (Pub. South African Inst. Med. Re-march , 7, No. 
39), a suggestion is made, based on this line of research, 
as to the early racial history of the African peoples. 

Five thousand recruits for the Witwatersrand 
mines, grouped according to Bantu tribal origin, 
were submitted to the blood test. On this evidence 
it would appear that the Bantu are not homogeneous 
from a serological point of view ; but as a whole 
they show a position clow; to the origin in the pie- 
dominance of O, a position unoccupied except by 
*ueh races as the American Indian, and indicating a 
more primitive distribution of the groups than is 
tound in any other black race of which the figures 
are known. The known crosses of Caucasoid and 
-Negro as exemplified in Algeria and Tunis occupy a 
position midway between the Caucasoid races and 
tho origin. The Berber peoples show a small pro¬ 
portion of B y but they have a proportion of A, which 
gives them a typo of distribution found in certain 
races separated early from the stock of mankind, 
such as the Australian aborigines. The Bush race 
shows a similar arrangement, while the Hottentot lies 
between the black races and the Egyptians. 

The Southern Bantu are found to fall into three 
main groups, a primitive group, an intermediate 
group and a Caucasoid group. In the Caucasoid 
group fall the Mpondo and Xhosa. In comparison 
with other groups, this must have absorbed a con¬ 


siderable proportion of Caucasoid blood. Tho 
Bushman-Hottentot complex could have had this 
effect, and this agrees with the fact that Mpondo 
and Xhosa show culturally and linguistically the 
results of Bushman- H ottentot contact to a greater 
extent than is shown by the other races. The inter¬ 
mediate group comprises Zulu, Shangaan, Tswana 
and Southern Sotho, corresponding roughly to the 
Nguni group. The primitive group comprises on one 
hand the Tchopi and lnyambane, about whose 
separate entity there is no doubt, and on the other 
hand the Swazi and Northern Sotho, whose position 
needs further investigation with reference to the 
Bantu as a whole, and the alleged primitive black 
race, If, os is usually hold, the Bantu is derived from 
a Negro stock with Caucasoid (Hamitic) admixture, 
it is remarkable that serologically it should be more 
primitive than the Negroes of West Africa, a fact 
which suggests to tho author a revision of early 
African racial history. 

At some early date Africa was inhabited only by 
a black race, probably living near the west coast, and 
composed solely of the 0 group, as A and B had not 
appeared at the time it separated from the main 
stock. Africa was then invaded by a light-skinned 
small race bearing the factors B and A , which moved 
south, forming the Bushmen. A taller, light-skinned 
race with the factors 0 and A then arrived, but 
remained in the north, forming the Berber race. 
Then came a race with all the blood-groups which 
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spread all over Africa, pushing the Bushman south 
and giving rise to the Hottentots. The black race, 
still unaffected by A and B t moved south, following 
Bushmen and Hottentot and followed by other races 
with all the groups, who affected the black left 
behind in West Africa and the rearguard. 


July 10, 1937 

The Bantu are thus the result of the interactions 
between the Caucasoid and a primitive black race 
showing little or no A and B. Serologically they are 
more primitive than the Bushman, while if the 
Hottentot has had any effect it is only in recent 
times. 


Excavations of the Egypt Exploration Society in Nubia, 1936-37 


A N exhibition of archaeological finds by expedi¬ 
tions sent out by the Egypt Exploration 
Society at Tell el-Amama and Sosebi on the Upper 
Nile in Nubia in the season 1930 37 opened in the 
rooms of the Palestine Exploration Fund, 2 Hinde 
Street, Manchester Square, London, W.l, on July 5, 
and will remain open until July 24. 

The excavations in Nubia, which have been carried 
out under the direction in the field of Prof. A. M. 
Blackman, were undertaken in view of the approach¬ 
ing termination of the Society’s operations at Tell 
el-Amarna, and in the expectation of obtaining a 
view of the culture of that period at an angle differing 
from that of the Amarna evidence. Sulb and Sosebi, 
sites covered by the concession granted to the 
Society by the Government of the Anglo-Egyptian 
Sudan, have been known since 1908 to be associated 
with Akhenaten, when the late J. H. Breasted 
identified Sosebi with the Nubian Gem-Aten, and 
recognized that the founder of the temple there had 
been Akhenaten, and not, as previously supposed, 
Sethos J, who had covered the inscriptions of the 
earlier king with, plaster and inscribed on thorn his 
own name and a rededication of the temple. 

Although the official name of the city was doubtless 
changed after the time of Akhenaten, the formor 
name must have been retained among the people, 
as it was still known by that name seven centuries 
later, when the god of the placo was recorded as 
“Ainun of Gem-Aten”. 

The temple was founded about 1370 B.c., before 
Amenophis IV had changed his name to Akhenaten, 
as is shown by the foundation deposits. This change 
took place about the fourth year of his reign, or at 
Sosebi, owing to its remote situation, perhaps a little 
later. Scarabs of Tethmosis III and Tethmosis IV 
from the cemetory suggest that SoBebi was an 
Egyptian settlement of some importance long before 
the accession of Amenophis IV. 

The fortified town of Sosebi is situatod between 
the Second and Third Cataracts of the Nile, about 
one himdred and eighty miles south of Haifa. The 
fortress, which lies about two hundred metres 
distant from the river on the west bank, enclosed an 
area of about two hundred and seventy metres long 
by about two hundred metros broad. Its crude brick 
walls are about 4*60 m. thick, and in some places 
still stand to a height of 4r~5 m. The width of the 
buttresses is approximately 3*15 m. and they stand 
out 2*05 m. from the walls. In each of the four 
walls is a well-constructed gateway. 

Within the walls, the most striking feature is a 
group of three temples, before excavation thought to 
be one only, erected on a single and unusually solid 
substructure, and extending along the western side 
of a foreoourt, mice enolosed in massive walls. Four 


sots of foundation deposits were found intact under 
the north-west and south-west comers of the sub¬ 
structure. They comprised among other relics two 
inscribed blue faience plaques and a large inscribed 
scarab of the same material, dearly showing that 
the foundation had taken place before the monarch’s 
change of name. The full significance of this fact was 
brought out by reliefs on the walls of a subterranean 
crypt below the central temple, in which the king, 
sometimes with the queen, is represented seated in 
the company of various deities. The reliefs, therefore, 
belong to his polytheistic period, before he changed 
his religion to the monotheistic worship of the Aten. 
They are in the ordinary style of the Eighteenth 
Dynasty and not that of the Amarna period. 

The crypt is in itself a remarkable discovery. It 
is the only known example of such a substructure at 
so early a date, preceding the well-known crypt of 
the Ptolemaic temple of Dendemh by approximately 
thirteen hundred years. 

What are conjectured to be portions of the sand¬ 
stone facade of the temple, showing some highly 
finished reliefs, were found. Of these one shows the 
head of the goddess Hatlior, while on another are the 
heads of two negro prisoners, possibly part of a much 
larger war relief, to which belonged a representation 
of the king slaying captives, not brought to England. 
Tiie style of this block, with the strongly marked 
features and masterly line, closely resembles that of 
the magnificent scenes in the tomb of Horemheb, It 
is probably to be assigned to the end of the Eighteenth 
Dynasty. Mention may also be made here of a* 
remarkable head of a granite statue of a king, or 
possibly of Queen Hatshepsut. 

Outside the temple area an important find was 
a stone structure situated close to the north-east 
comer, which had undergone at least one recon¬ 
struction. In its original form it had been a small 
colonnaded open court on a stone platform about 
11 *70 m. square and two metres high. This had been 
the work of Akhenaten, and possibly was a small 
sun temple, a view supported by the unusual feature 
that it was approached by a ramp or stairway on the 
western side, which would enable the officiating 
priest to greet the rising sun on entering the temple 
at dawn. 

Immediately south of the temple were found 
three rows of magazines, and south of these again 
the south-western portion of the residential area. In 
the magazines a doorjamb inscribed to a vizir of 
the reign of Amenophis II supports the earlier 
dating of the settlement. 

Although the area of the town examined had been 
much disturbed# it produced a quantity of interesting 
material. It has been possible to m ake out the 
symmetrical rectangular planning of\ the streets. 
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To the west of the town lies the New Kingdom 
cemetery, which seems to have been subjected to 
considerable depredation. Tombs had been plundered, 
re-used and plundered again. Nevertheless, it supplied 
a fine collection of scarabs and much pottery, as well 
as other objects. Three groups includtxl bronze 
mirrors laid on the chest, one a very fine specimen, 
and with another was a bronze bowl. A remarkable 


example of fine work is a green felspar amulet in the 
form of a baboon with the moon-disk on its head, 
and probably from the mime string was a millefiore 
bead in the original gold mount. In one tomb 
the face painted on the car tonnage has survived. 
One exhibit of no little interest, though late in 
date, is a human pelvis still wrapped in its leather 
loin-cloth. 


Association of Technical Institutions 

Summer Meeting at Blackpool 


T HE summer meeting of the Association of 
Technical Institutions was held at Blackpool on 
June 24- 26. 

Two reports having a direct bearing on policy 
were presented and discussed. The first was the report 
on policy in technical education, prepared by a joint 
committee of the Association of Technical Institu¬ 
tions, the Association of Principals of Technical 
Institutions, the Association of Toachors in Technical 
Institutions and the National Society of Art Masters. 
First published in 1932, this report has boon twice 
revised, in 1934 35 and in the form presented to the 
recent Conference, Its field is wide and includes 
descriptions of the present system, courses of in¬ 
struction, regional co-ordination of technical educa¬ 
tion, examinations, scholarships, libraries, staffing, 
technical education in small towns, buildings and 
equipment and social activities. The second report 
dealt with Education for Citizenship in Technical 
Institutions and is dealt with in the leading articlo in 
this issue of Nature. 

Of special and immediate interest was a pajier on 
education in industrial management prepared by 
Mr. B. S. Byng, vice-chairman of Standard Telephones 
and Cables, Ltd., and Mr. G. A. Robinson, principal 
of the South-East London Technical Institute. This 
branch of education has grown considerably of late 
years both in Great Britain and in the United States, 
and its importance cannot be underestimated. As 
one expert has put it: “Such training was not to 
be a substitute for experience. . . . The growing 
complexity of industrial organizations, the evolution 
of new techniques, the application of science to 
industry, the growing size of business units and such 
items a* industrial, economic and technological factors 
combine to make successful management far more 
complicated and difficult than it was in the past. 
Experience plus training are recognized in all pro¬ 
fessions civil and military. Is management the only 
profession where training is unnecessary ?” Tho 
social significance of the subject was well expressed 
by the authors of the paper when they said : “One of 
the greatest services which education in regard to 
management could render would be to imbue the 
general body of workers with a sound elementary 
knowledge of the principles affecting the conditions, 
conduct and direction of the undertaking which they 
serve. In a democracy, an understanding of the 
principles by the workers would assist management, 
whereas in a dictatorship the conditions may be 
different.” 

The authors further brought out the vast increase 


in tho number of persons who are now concerned 
in management. Modern manufacturing methods 
actually require a much larger proportion of ad¬ 
ministrative workers than was necessary under 
earlier conditions. In a typical engineering organiza¬ 
tion with approximately 10,000 employees, those 
engaged in one phase or other of management may 
represent as much as twenty-five per cent of the 
total staff. It is not to be wondered at, therefore, 
that many of those in control of industry feel the 
need for a constant supply of young men not only 
proficient in the technology of departmental functions, 
but also trained in the principles of administration. 
Appendices to tho paper included a list of schools 
where instruction in management is given, and 
syllabuses of “Fundamentals of Industrial Adminis¬ 
tration’ 4 , “Workshop Organization and Management”, 
and “Works Supervisory Course”. 

Dr. E. Benson, headmaster of the Blackpool 
Grammar School, read a paper on “The Grammar 
Schools and Technical Education”, He admitted 
that he approached the subject from the point of 
view of the grammar sohools. During the discussion, 
it was made clear that technical educationists, while 
differing sometimes with the educational views put 
forward by those connected with grammar schools, 
have no quarrel with grammar sohools and their 
work as such. At the same time, they spoke their 
minds with some freedom when they thought the 
grammar schools wore claiming a kind of monopoly 
in educational powers. Dr. Benson quoted Sir Josiah 
Stamp’s saying that education to-day might be con¬ 
sidered to have three main objects. It trains 
individuals to get a living, to livo a life and to mould 
a world—in other words, it is education for work, 
leisure and responsibility. Dr. Benson’s claim that 
the grammar school “does its best to give this com¬ 
plete education” may be true ; but there are not 
lacking many who would challenge it. Neither are 
there lacking many who would demand to hear 
much more argument before they could be convinced 
that none of the tyj>©8 of post-primary schools “has 
succeeded so far in sharing with the grammar schools 
the most important of the vital qualities which the 
grammar schools possess. . . The same people 
would probably think that Dr. Benson had only 
appreciated a part of the work when to that remark 
he added . . except that junior technical sohools, 
especially in conjunction with senior technical 
institutions, have, although they are comparatively 
few in number, established high standards for example 
in accuracy and craftsmanship”. 
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University Events 

Birmingham. —At the annual degree congregation 
held on July 3, the Chancellor (Viscount Cecil of 
Chelwood) conferred the honorary degree of LL.1). 
on the following : The Right Hon. Lord Austin, Sir 
Harry Gilbert Barling, Mr. Edward Cadbury, The 
Right Hon. Sir Wilfrid Arthur Greene, and Sir 
Fercival Perry. The honorary degree of D.Sc. was 
conferred on Mr, (\ V. Paterson, 

The ordinary degree of D.Sc. was conferred on 
I). A. Howes for a treatise on “The Principles of 
Motor Fuel Preparation” (in collaboration with Prof. 
A. W. Nash) anti for a paper on “The Use of Syn¬ 
thetic Methanol m a Motor Fuel” and other papers 
on allied subjects ( J . Inst, Pei. Tech ., J. Soc. Chem. 
2nd, and elsewhere). 

The degree of M.D. {ex officio) was conferred on 
Prof. H. P, Newsholmo. 

Cambridge. —-Dr. A, D. Thackeray, of King’s 
College, has been appointed assistant director of the 
Solar Physics Observatory for live years from July 1. 

An appointment, to a research studentship at 
Christ’s College will be mado at the end of July 1938. 
Candidates must be men who will have graduated 
before October 1, 1938, at some University other 
than Cambridge, and they must be not more than 
twenty-six years of age on that date. Preference 
will be given to those who have already devoted 
at least a year to research. Further information 
can be obtained from the Master, Christ’s College, 
Cambridge. Detailed information about the ad¬ 
mission of research students to the University 
will be found in the “Student’s Handbook to the 
University of Cambridge”, published annually by the 
Cambridge University Press. It may be estimated 
that, tho total annual expenses, including vacations, 
of a research student at Cambridge, is about £350 
a year. 

Sir David Chadwick has boon elected to on 
honorary fellowship at Sidney Sussex College, not 
at Christ’s College, m stated in Nature of July 3, 
p. 38. 

Edinburgh. —At a graduation ceremonial on 
July 2 the honorary degree of LL.D. w T as conferred 
on the following, among others : Prof, L. H. Baeke¬ 
land, hon. professor of chemical engineering, Columbia 
University, New York ; Sir William Bragg ; Dr. 
N. M. Butler, president of Columbia University, New 
York ; Sir Herbert Grierson, rector of the University ; 
Dr. Alexander Morgan. 

Tho Principal, Sir Thomas Holland, referred to the 
sense of loss folt by the University on the death of 
its Chancellor, Sir James Barrie, who in a letter 
written only three days before he was taken seriously 
ill, had expressed his intention of presiding at that 
graduation. It was at a similar ceremonial, as the 
Principal recalled, that Barrie was ‘capped’ fifty-five 
years ago. 

St. Andrews.* It has been decided to confer tho 
honorary degree of LL.D. on the following : Prof. 
G. F. Stout, professor of logio and metaphysics in 
the University from 1903 until 1930, and Dr. W. T. 
Caiman, president of the Linnean Society, lately 
keeper of the Zoology Department, British Museum 
(Natural History). 


Science News a Century Ago 

Mushet's Discovery of Blackband Ironstone 

David Musket (1772-1847) was among the fore¬ 
most metallurgists of his day, and besides con¬ 
tributing articles on iron manufacturing to the 
“Encyclopaedia Britannica” and “Rees’ Cyclopaedia”, 
he contributed some thirty papers to tho Philosophical 
Transactions. On July 12, 1837, ho wrote a letter 
from Coleford, Gloucestershire, to the editor of the 
Scotsman , in which there had been a communication 
on the iron trade of Scotland and the blackband 
ironstone. In this letter he said : “As this ironstono 
has now become an object of considerable national 
importance, perhaps you will allow me room to 
allude more particularly to the circumstances of its 
discovery. Thirty-six years ago this summer, in 
attempting to cross the river Calder on foot, in the 
Old Monkland Parishes, 1 obtained nearly a dry 
footing upon what appeared to be a continuous black 
pavement., from the upper edge of which I struck off 
a piece of substance resembling coal, which upon 
closer examination, was found interlaminatod with 
yolks of brownish matter, about three-eighths of on 
inch in thickness. These when separated from the 
carboniferous schist, proved to bo good ironstone, 
but so small in quantity, that the average of the 
mass did not exceed 13 per cent. Next day I returned 
to tho black pavement, better prepared to ascertain 
its extent and thickness. On removing a portion of 
the entire boil, I found it to bo fourteen inches in 
thickness, viz., three and a half of coaly schist with 
the before-mentioned yolks, and ten and a half of 
more compact and solid matter. . . . In a short 
time from making this discovery I hod ascertained 
the existence of the Blackband in 2,000 acres of land, 
including the Airdrio estate (for right of working in 
which, to a limited extent, £12,000 a yoar is now to 
be given) and determined it to be a regular member 
of the coal formation. . , 

Advancement of Medical Science 

An editorial article in the British Annals of 
Medicine of July 14, 1837, contains the following 
passage : “Reform in institutions is advancement in, 
the sciences, and the latter is not the least deserving 
attention at the present time. Our practice is based 
on physiological indications, and much of the ourrent 
physiology is false ; in this country it is not yet on 
a line with the actual state of the science. We have 
too much metaphysical reasoning about functions 
and about diseases, too little systematic observa¬ 
tion. . . Could not the Association encourage the 
invention of some systematic form by which the 
observations of a great number of members may be 
collected and compared ? If we are to believe a coil-; 
temporary, Dr. Haviland rebuked the College of j 
Physicians in very elegant Latinity—not for tb* ‘' ? 
scientific apathy, not even for forgetting their math 
matics, or for not applying them to vital phenomena 
but for selecting fellows unversed in Latin and Greek 
Better things may have been expected from Dr 
Haviland, but it is as difficult for an Oxford and 
Cambridge professor as for an Irvingite to raise his 
thoughts above the ‘tongues*. The University of 
London will, we understand, reduce languages to 
their subordinate place as instruments in the general 
scheme of education.” 
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Thomas Graham at University College, London 

On July 15, 1837, the Mechanics' Magazine Haul : 
“The Chemical Chair of tho London University 
College, vacant through the lamented demise of 
Professor Turner, has been conferred on Mr. Graham, 
the Andersonian Professor of Chemistry at Glasgow, 
A better selection could scarcely have been made. 
Mr. Graham was first made favourably known to 
chemical philosophers by his discovery of the laws 
of gaseous diffusion. He established by well-devised 
experiments, the conformity of gasos flowing through 
minute orifices, to the universal physical law that 
determines the issuing velocities of non-elastic fluids. 
During the last five years ho has been diligently 
engaged in elaborate inquiries into tho constitution 
of salts, with special reference to the functions of 
their watery element, and has already published 
some results that aro considered by good judges to 
affect materially the higher doctrines of chemical 
philosophy.’* 

Medical Schools in Russia 

The issue of the London Medical Gazette, of July 
1,5, 1837, contains the following account of the 
contemporary medical schools in Russia : “There 
are threo principal universities in Russia proper, 
those of Moscow, Harkoff and St. Petersburg ; and 
each of these universities has a largo school of medi¬ 
cine. Those of Moscow and St. Petersburg aro the 
most considerable, but there is still a good school at 
Harkoff’, situated in the southern part of tho empire, 
and destined for the convenience of the nations of 
the conquered provinces on the Asiatic borders. 
Each university which lias a faculty of medicine has 
also an institute of medicine of the same kind ; the 
students who attend the latter are educated at the 
expense of the Government, and are subsequently 
obliged to servo six yearn, at least, in the civil or 
military service. Although the first rudiments of a 
medical school at St, Petersburg are to be found in 
the establishment of tho naval school by Peter the 
Great in the year 1715, yet the morit of organizing 
a medical faculty is (hie to Catherine the Second, 
In 1764 the Empress founded a medical college which 
with but few alterations from its first instalment is 
still recognized in the Medico-Chirurgical Academy 
of St. Petersburg. To the jurisdiction of this institu¬ 
tion were subjected then, as at present, all t-ho medical 
institutes and all medical practitioners, with the 
exception of court physicians, in the Empire.” 

Ploughing by Steam 

The issue of the Gentleman > Mazagvw of July 1837 
contains the following announcement : “A very 
successful and interesting exhibition of ploughing by 
steam, invented by Mr. Parkes, took place at Red 
Moss, near Horwich, Lancashire, The engine is not 
locomotive, but remains stationary while the plough 
is at work. The plough is set in motion by means 
T two long, flexible belts of iron, revolving round 
Wo wheels attached to the engine, and round another 
Wjtieel in. a frame firmly fixed on the moss, at such a 
"distance from the engine as may be proposed to 
' make the furrow. The ends of these bolts are fixed 
to the two ends of the plough, and pull it to and fro, 
for it does not turn in working, but cuts a furrow 
both when it recedes from and returns to the engine, 
'’©^.operation is most satisfactory, the plough turning 
a furrow eighteen inches broad, nine inches thick, and 
more than 300 yards long in less than four minutes. 


Societies and Academies 

Dublin 

Royal Irish Academy, April 12. 

P. G. Goumlky : Tho zeros of Legendre functions. 
Tho number of zeros of the function Qn m {z), n and m 
being real, is determined by considering the change 
in phase due to a complete circuit round the plane, 
the number which are situated on each axis being 
given. Those zeros of the function Pn m (z) which 
lie to the right of tho imaginary axis are considered. 

A. C, Forbes ; Some climatic theories in connexion 
with tree remains in and under peat. The stump 
layers in lowland bogs, which various observers from 
Geikio onwards have attributed to secular changes 
in rainfall, merely represent vegetative features in 
tho development of marsh pent. They are the 
remains of trees which originated, matured and died 
on a saturated or water-logged substratum induced 
by topographic features, and neither normal nor 
periodic fluctuations in rainfall could have affected 
them to any material extent as is shown by their 
characteristic root development. Tho stump remains 
under mountain (soligenous) peat represent the final 
generations of pine and birch which gradually dis¬ 
appeared at high elevations, resulting in forest being 
replaced by peat, which, in its turn, is disappearing 
above 2,000 feet or so. These changes must be 
correlated with lower temperatures during the grow¬ 
ing season, and the general tendency during the last 
2,000 or 3,000 years in tho British Isles has apparently 
been in the direction of cooler and moistor summers 
and milder winters, and tho altitudinal tree limit 
during that period lias boon lowered to about 1,000 
foot. The rainfall and temperature conditions for 
pent formation are still in operation at tho lower 
levels, and these do not differ in any important 
respect from those necessary for forest growth. 

Paris 

Academy of Sciences, May 19 (OUL, 204, 1449 1516) 

Jules Drach : The logioal integration of linear 
differential equations. 

Nicolas Krylofk and Nicolas Boooliouboff: The 
orgodic properties of sories of probabilities en chaine. 

Szolkm Mandklbrojt ; A general theorem fur¬ 
nishing the argument of singular points situated on 
the circle of convergence of a Taylor’s series. 

J acquks Hadamard: Remarks on the preceding note. 

Raoul Gouoey : Measurements of the intensity 
of gravity in France during the year 1936. Results 
for the values of g at fifty stations in Franco carried 
out with the Holweck-Lejay instrument. 

Victor Volkoviski : Vortices in bands in liquids. 

And Rtf Guilbekt : The elementary expression of 
the energy affecting a magnetio particle of very small 
dimensions in a magnetizing field. 

Raymond Hocart and Maurice Fallot : The 
identification of various phases by magnetio study 
and by the X-rayg in alloys of iron and palladium. 
The magnetic study showed two pliases the approxi¬ 
mate composition of which are FePd and FePd», and 
these were confirmed by the X-rays. The phases 
only appear after prolonged annealing. 

Boris Vodar : The absorption speotrum of nitric 
oxide (NO) in the liquid state. 

Mile, Milica RadoXtchitoh : The influence of the 
solvent on the absorption spectra of neodymium 
acetylacetonate. Summary of results obtained with 
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31) organic solvents. Neither the dielectric constant 
nor the electric moment afford an explanation of the 
results. These intervene, but there are other factors 
which complicate the comparisons. 

Mme. Nutt a Winter-Klein : The relation which 
exists between the temperature of transformation 
•and the variation of the (refractive) index for several 
kinds of glass. 

W. Broniewski and I. St. Glotz : The physioal 
and mechanical properties of pure iron as a function 
of the cold hardening. 

Louis Hackspill and Andr6 Bokocco : Com¬ 
pounds of the isotope 2 of hydrogen with the alkali 
metals (alkaline deuterides). The alkaline deuterides 
can be obtained by synthesis under the same con¬ 
ditions as the hydrides, their formula) are analogous 
with the latter, and their appearance is the same. 

Martin Battegav and Pierre Bokklkk : The 
anthrylisothiocyanates, anthrothiazols and mercap- 
toanthrothiazols. 

Marcel Fr^rej acque : Acotylglucosidos of amines 
and rotary power. 

Raymond Paul and Henri Normant : The action 
of furfuryl bromide on sodium phenate, o-furfuryl- 
phenol and furfuryloxybenzene. 

R. Trvhaut i Study of the compounds of glycocol 
and of alanino with mercuric oxide. 

Louis Longchambon : The pyrogonation of coal. 
Studies of the coefficient of expansion of coal at 
temperatures below the coking temperature. 

AndkjSg Demay : The age of the metamorphism in 
the Central Massif. 

Maurice Brkistroffer : The foesiliferous levels 
of the Albion in the Vocontian abyss (Dr6me, Hautes- 
Alpos and Basse-Alpes). 

Charles Bois : The determination of the focal 
depth of very distant earthquakes. 

A. Demolon and E. Bastisse ; Observations in 
lysimetric boxes on the mobilization of the nitrogen 
and mineral reserves of the soil. 

StAfhane H&nin : Asymmetry and the orienta¬ 
tion of clay particles. 

William Henri Schopfer and Albert Jung : 
The action of the products of disintegration of 
anourine on Phycomyces. The second growth-factor 
of the Mucorinew. 

Mme. AndrAe Drilhon : Study of the mineral 
exchanges in the homeiosmotic fishes. 

Mme. M, Hamon : The mechanisms producing 
dehiscence of the spermatophores of Eupagurua 
Brideauxi. 

Basile Luykt : The mechanism of cellular death 
produced by high pressures : the cy to logical modifi¬ 
cations accompanying death in yeast. 

Robert Paulais : Copper, zinc and cobalt in the 
organs of Lamellibranch molluscs. 

And Rife Lwoff and Mme. Marguerite Lwoff : 
The function of haamin, growth factor for HemiphUua 
influenza!. 

L^on Binet, Georges Weu*er and Charles 
Jaulkks : The antitoxic power of gtutathion. 
Researches on cobra poison. 

Moscow 

Academy of Sciences (O.R., 14, No. 6 ; 1937). 

8, Bernstein : The Cotes and the Tohebycheff 
formulae of quadrature. 

Ervin Feldheim ; Mode of convergence in the 
interpolation of Lagrange. 
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N. A. Slioskin : Oscillations in rotation of ft 
sphere filled by a visoous liquid. 

V. V. Cemncbv ; Structure of organo-magnesium 
complexes. 

N. A. Orlov and A. T. Shalygin : Preparation 
of carbohydrates by auto-oxidation of some hydro¬ 
carbons. 

A. G. Bergman : Disoovery of boron in Central Asia. 

S. A. Borovik : (1) Finds of tin in micas* 

(2) Spectroscopic determination of rare earth elements 
in some minerals found in the U.S.S.R. 

V. Smirnov and N. Aidinjan : Determination of 
ferrous oxide in rocks and minerals. 

A, P. Vinogradov : Manganese in insects 
(Formicidaa). The problem of the ohernical composition 
of organisms as a specific character. 

A. P. Vinogradov, V. V. Danilova ami L. S. 
Selivanov ; Fluorine content of the rivers of the 
Union (in connexion with the occurrence of mottled 
enamel tooth disease). 

I. A. Smorodinoev and A. M. Frldx : Critical 
survey of methods of tho separation of thyro- 
globulin. 

I. A. Smorodinoev and S. P. Bystrov ; Influence 
of froozing on the swelling of meat, 

E. V. Pavlovskij : Now data on the stratigraphy 
of Cambrian deposits in the Lake Baikal region. 

Safranovsklt : Distribution of angular values 
in crystals. 

M. S. Loicjanskaja ; The firat stages of the 
decomposition of cellulose by Spirochaeta cytophaga . 

D. Novogrudsku, E. Berezova, M. Naohi* 
movskaja and M. Perviakova : Influence of 
bacterization of flax seed on the susceptibility of 
seedlings to infection with parasitic fungi. 

E. D. Buslova : A contribution to a method of 
cultivating embryos of higher plants, deprived of 
the nutritive reserves of the seed. 

K. T. Suchorukov and K. E. OvCarov : The 
nature of immunity to rust. 

A. A. Isakova and A. Smirnova : Influence of 
various microbe c mplexes of bacteriorhizas on the 
development of higher plants. 

A. G. ToMrLiN : Observations on Far Eastern 
whales. 

A. A. Voitkevi6 : The anterior lobes of the hypo¬ 
physis and growth and differentiation phenomena in 
amphibians (1) and (2). 

G. Strkxoh and E. Svetozarov : The morpho¬ 
genetic role of the thyroid in the process of feather 
formation. 

Moscow 

Academy of Sciences (C.R., 14, No. 7 ; 1937). 

N. Aohyeser and B. Lewitan : Application of 
the inequality of H. Bohr and I. Favard. 

V. Fabrikant, F. Butajbva and I. Oirg : The 
absolute concentration of exoited atoms in a low- 
pressure mercury discharge. 

M. Veingerov : A radiometer of low inertia based 
on Che principle of gas thermometer. 

L. Kibel : Mathematical theory of front shifting 
in the atmosphere. 

S. J. Turlygin : Biological effect of centimetre 
waves. 

N. N. Malov ; The law of nervous excitation by 
alternating currents. 

I. Leontjev and K. Markova : The curve of the 
‘raoemization’ of proteins from the muscles of certain 
invertebrates. 
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J. V. Rajotin : Absorber for acetic aldehyde 
determination. 

G. D. Pbatasknja : Production of polyploid plants 
after regeneration (2). Autototraploid of Nicotiami 
glaum . 

D. Kostoff : Studies on polyploid plants (l(i). 
Nicotiana rustica and Nimtiana tabaoum amphidi- 
ploid. 

E. S, Safeygina : Vernalization of wheat hybrids 
of the first generation. 

A. A. Isakova : The true influence of baoterio- 
rhizal micro-organisms on the germination of seeds 
( 2 ). 

A. V, Ivanov : A new eotoparasitic mollusc of the 
genus Magadenus Rosen. 

T. A. BednJakova i Induction of the infundi¬ 
bulum by the anterior end of the chorda. 

Washington, D.C. 

National Academy of Sciences (Proc 23, 180-200, April). 

C. K. Nuknbekger : Ionization theory and radio¬ 
biological phenomena. Assuming that hydrogen is 
the chief absorber in biological materials of neutrons, 
the ejected protons are the cause of the major part 
of the ionization. The concentration of ionH pro¬ 
duced by protons, and also by a-particles, is more 
than a hundred times that produced by electrons, 
and irradiation of aqueous solutions of tyrosine w ith 
X-rays (Stenstrovn and Ihuman) and with a- 
particlos gives results supporting the view that the 
chemical changes produced depend on ionic concen¬ 
tration. The relation of this work to recent investiga¬ 
tions of the ‘selective effect’ of neutron irradiation 
of tissues is discussed. 

A. A. Bless : Effects of tho length of X-ray waves 
on seeds. For moderate dosage, two minutes’ ex¬ 
posure gives optimum growth at ono stage, while at 
a later stage, optimum growth is produced by a 
different exposure. Over the range 0*6-0*12 A., the 
effects seem to be independent of wavo-Iongth. 

M. Muskat and E. HutchisSON : Symmetry of 
the transmission coefficients for tho passage of 
particles through potential barriers. A general wave- 
mechanical proof. 

P. W. Bridgman : Polymoiphic transitions of 
inorganic compounds to 60,000 kgm./cm.*. Thirty - 
five, out of eighty-five, such substances show poly¬ 
morphism, and the transition parameters (pressure, 
temperature, change of volume and latent heat) have 
been determined. The temperature range of tho 
experiments was — 70° C. to 200° C. The ice-type 
of transition (stable phase at higher temperature has 
the smaller volume) tends to become more common 
at high pressures. Latent heat shows no statistical 
trend with increasing pressure, but the energy change 
tends to increase proportionally with pressure, lead¬ 
ing to the view that the atoms increase in size on' 
passing to the high-pressure form. This suggests 
that an important fraction of the electrons of the 
high-pressure form are in on essentially different 
state from that in the free atoms. 

G. H. Parker : Colour changes due to erythro- 
phores in the squirrel fish, HoioceiUrus. This fish 
change# from red to white in about 0 sec., and from 
white back to red in about 10 sec., on transfer from 
a black-walled illuminated vessel to a white-walled 
one or the reverse, due to expansion or contraction 
of red pigment in the erythrophores. Cutting through 


nerves supplying the skin suggests the existence of 
dispersing and concentrating nerves ; the latter, at 
least, are activated by a neurohumor soluble in 
lipoids. 

F. B. Sumner and P. DounOKosrr : Some quantita¬ 
tive relations between visual stimuli and the pro¬ 
duction or destruction of melanin in fishes. Colour 
adjustment of fishes and amphibians to background 
depends on (1) dispersion or concentration of pigment 
in chromatophores (rapid), (2) changes in amount of 
pigment (slow). This paper deals with the latter. 
Fish were placed in two series of four tanka painted 
white, grey, dark grey and black respectively, one 
sot being illuminated by two 200-watt lamps, the 
other by two 10-watt lamps. After 87 days, the 
melanin contents of fish from each tank was estimated 
photometrically. 

R. Goldschmidt : A remarkable parallelism. In 
investigating tho mutant ‘vestigial’ in Drosophila and 
its series of multiple alleles, it has been found possible 
to arrange them in a series with increasing degenera¬ 
tion of wing tissue. It is thought that the genes 
control t he production of a growth-promoting sub¬ 
stance, and that the different alleles produce an 
insufficiency which, below a cortain threshold, causes 
degeneration. Representing the data graphically, 
the curves producod are identical with those of 
Krueger on the relationship of bacteria and phage, 
indicating that the kinetics of the two processes are 
the same. 

E. W. Sinnott : The relation of gene to character 
in quantitative inheritance, if the distribution as to 
a given quantitative trait in an population is 
symmetrical, it is concluded that each gene makes a 
constant absolute contribution and that the con¬ 
tributions are cumulative ; if, on tho other hand, 
tho distribution is skewed, this is considered as 
evidence that the genes are interacting and producing 
a geometric or multiplicative effect. Experimental 
work on fruit size in CuourbiUi Pepo favours tho latter 
view. 

S. Hecht : Tho instantaneous visual threshold 
after light adaptation. In 1918, J. Blanchard pub¬ 
lished data on these thresholds. The eye was adapted 
to a given intensity by looking at a large illuminated 
area. At a given moment the adapting light was 
cut off and the minimum illumination required to 
make visible a central area at the same moment 
was determined. Those data can be explained on 
tho duplicity theory (cones functioning at high 
intensity and rods at low intensity), and numerical 
details of the data conform to the mathematical 
predictions of a photoreceptor process consisting of 
(a) a primary photochemical reaction whereby a 
photosensitive material is converted into active 
products, (6) a primary dark reaction maintaining 
the supply of photosensitive material, (c) a secondary 
dark reaction in which products of (a) undergo a 
change providing an impulse to the attached nerve. 

G. A. Miller : The groups of order p m which have 
m — 1 independent generators. 

R. Bratter and 0. Nesbitt : Regular representa¬ 
tions of algebras. 

N. Jacobson : Simple Lie algebras of type A . 

D. V. Widder : The iterated Sticltjes transform. 

K. Mengkr : Metric methods in calculus of varia¬ 
tions. 

S. Pasternack : The mean value of r» for Keplerian 
systems : a correction. 
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Forthcoming Events 

Informal Conference on “Conduction of Electricity 
in Solids”, July 13-16,—Arranged by the Physical 
Society and tho University of Bristol, to be held iti 
the H. H. Wills Physical Laboratory, University of 
Bristol. 

Tuesday, July 13 

Society for tite Study of Inebriety, at 4-. (at 11 

Chandos Street, Cavendish Square, W.l).-—Mi's. Lillias 
M. Blackett Jeffries : “Marriage in Relation to Alcohol 
and Drug Addiction”. 


Wednesday, July 14 

British Academy, at 5. Dr. Paul Schrecker : “Leibniz : 
with Special Reference to his Views on International 
Relations”. 


Appointments Vacant 

Applications arc invited for the following appointment*, on or 
before the date* mentioned: 

Enoinkkk at the Fuel Research Station, East Greenwich—The 
Establishment Officer, Department of Scientific and Industrial 
Research, 10 Old Queen Street, Westminster, S.W.l (quote J. 37/10) 
(July 12). 

Lrctttrv.k. in Min in u In the Chesterfield Technical College—The 
Clerk to the Governors (July 14). 

Lhoturkh in Klhctrtcal Engineering in Armstrong College, 
Newcastle-upon-Tyne—The Registrar (July 16). 

Lbotuhbr in Mechanical Engineering in the Northampton 
Polytechnic, Bt. John Street, E.C.l—The Principal (July 10). 

Research Chemist with the Bone Research Association—Prof. 
W. A. Bone, Imperial College, South Kensington, 8.W.7 (July 10). 

Lecturer in Veterinary Pharmacology, Lecturer in Veter¬ 
inary Parasitology, and Lecturer in Anatomy of Domesticated 
ANIMALS In the Department of Agriculture, J.F.8.—Tho Secretary. 
Civil Service Commission, 46 Upper O'Connell Street, Dublin (July 16). 

Lecturer in Mathematics and Lecturer in Chemistry in the 
Kingston Technical College—Tile Principal (July 17). 

Assistants (grade III) In the Signals Experimental Establishment* 
Woolwich, 8.B.18 The Superintendent (July 19). 

Lecturer in Chemibtry in the University of Blrraingliam—The 
Secretary (July 21). 

Assistant Chemist in the Biochemistry Section of East Mailing 
Research Station, Kenfc—The Secretary (June 28). 

DIRECTOR of the All-India Institute of Hygiene and Public Health, 
Calcutta—Tlia High Commissioner for India, General Department, 
India House, Aldwych, London, W.C.2 (July 24). 

PRINCIPAL of the South-West Technical College, Walthamstow— 
The Director of Education, County Offices, Chelmsford (July 24). 

Lecturer in Horticulture and Nature Study In the Stran- 
tnillfs Training College, Belfast—The Principal (July 29). 

Gkologibtb in tho Geological Survey of Groat Britain and Museum 
of Practical Geology, Exhibition Road, South Kensington, S.W.7— 
Tho Director (July 81). 

Structural Engineering draughtsmen in H.M. Office of Works— 
The Chief Architect (Ref. G. W. Strent), Room 131a, iv, Fir., H.M. 
Office of Works. Storey's Gate. S.W.l. 

Lecturer in Chemistry in the Brighton Technical College—Tho 
Education Officer, Education Offices, 64 Old Steine, Brighton 1. 

Head of the Mechanical Engineering Department in the 
Croydon Polytechnic—The Education Officer, Education Office, 
Katharine Street, Croydon. 


Official Publications Received 

Great Britain and Ireland 

University of Reading: National Institute for Research in Dairying, 
Annual Report for the Voar ending 30th September 1936. Pp. 78. 
(Shlnflold : National Institute for Research In Dairying.) [26 

Statistical Year Book 1937 of tho International Tin Research and 
Development Council. Pp. 206. (London: International Tin Research 
and Development Council,) 6#. [36 

PEP (Political and Economic Planning). Report on International 
Trade ; a Survey of Problems affecting tho Expansion of International 
Trade, with Proposals for the Development of British Commercial 
Policy and Export Mechanism, Pp. vli+302. (London; PEP.) 
Paper boards, 8s. 04. net; cloth, 12*. 6rf. net. [36 

Joint Board of Research for Mental Disease ; City and University 
of Birmingham. Annual Report, 1936-37. Pp. 16. (Birmingham : 
University of Birmingham.) [36 


Other Countries 

Statens Mcteorologisk-Hydrograflska Anstalt. Arsbok, 16, 1934. 
iv, Moteorologiska iakttagelser T Sverige. Baud 76, Pp, x +107. 7.00 
kr. vti. Moteorologiska iakttagelser 1 Rlksgr&nsen. P|». U+40. 4.00 
kr, Meddelanden, Band 6, No. 6: Meteorological Observations at 
Mount Nordcnskiold. Spitsbergen, during the International Polar Year 
1932-1938. By Hildlng Olsson. Pp. vli+83. 3.60 kr. (Stockholm: 
Statens Meteorologlsk-Hydrograflska Anstalt.) [36 

University de Paris: Faculty des Sciences. Instltut de Physique 
du Globe : L’Observatolrc gdophyslque do Charabon-la*For6t. Pp, 19. 
(Paris : University de Paris.) [30 

Pennsylvania State College : School of Agriculture and Experiment 
Station. Bulletin 339 : The Digestibility of Rations by Cattle ami 
Sheep. By Ernest B. Forbes, John W. Bratzler, Alex Black ami 
Winfred W. Brarnan. Pp. 30. (State College, Pa.: Pennsylvania State 
College.) [46 

United States National Museum. Bulletin 107 : Life Histories of 
North American Birds of Prey. Order Fa loon i formes (Part I). By 
Arthur Cleveland Bent. Pp. vlll+ 409 + 102 plates. (Washington, 
D.C.: Government Printing Office.) 70 cents. [46 

Dopartamcnto dtt Aeronautica Civil: Institute de Motcorologta, 
Brasil. The Normal Atmosphere above Rio de Janeiro. By Adalhcrto 
B. Serra and Laura I). Barbosa. Pp. 50. (Bio de Janeiro ; Departa- 
mento de Aeronautica Civil.) [46 

Svenska LlnmS-Sflllskapcts Araskrlft. Arg&ng 20, 1987. Pp, v + 2t)0, 
(Uppsala: Almqulst and Wikaells Boktryckcrl-A.* B.) (76 

industrial Research Bureau. Bulletin No, 9 : Purification of Clay. 
By S. R. DaH and M. A. 8abc»or. Pp. ill +7 +3 plates. (Delhi: Manager 
of Publications.) Gannas; 8 d. (76 

Kougress ftlr synthotlsohe Lcbensforschung. Verhamllungsberlelit 
fiber die Aussprachu zurlschen Aerrten, Blologcn, Psyehologen und 
Pliilosophcn in Marlenbad vom 16 bis 18 Sop tender 1936. Heraua- 
gegeben von Prof. Dr, M. Slide und Prof 1 . Dr. E. Utitz. Pp. 208. 
(Prag : J. G. Calve‘sche UniveraltAtsbuchhandlung.) [76 

MinistAro do I* Education Nationals. Knqufitcs et document* relatlfs 
4 I’enselgncmcnt supdrimir. 129: Rapports sur les Observatolrcs 
ttstronomiques de Province ct lea Gbaorvatoirea et Institute de Physique 
du Globe, Ann6c 1933. Pp. 124. 130 : Rapport* #ur les Observatoires 
astronomiuuos de Province et lea Obscrvatolros et institute de Physique 
du Globe, Anmta 1934. Pp. 130. (Paris : lmprlmcrlo National*.) [76 
University of Washington Publications in Anthropology. Vol. 6, 
No. 1 : The Quiuault Indiana. By Ronald L. Olson. Pp. 194. 2 dollars. 
Vol. 7, No. 1: Text* in Chinook Jargon. By Melville Jaooba. Pp. 
viH 27. 36 cents. (Beattie, Wash.: University of Washington.) [86 
Publications of the Observatory of the University of Michigan. 
Vol. 0, No. 12 : Tho Spectrum of Nova Heroulls. By Doan B. 
McLaughlin. Pp. 107-214 4 4 plates. (Ann Arbor : University of 
Michigan Press.) [96 

IJ.S. Department of the Interior : Office of Education. Bulletin: 
1936, No. 12 : Public Education In Alaska. Pp. v+57. (Washington. 
D.C. : Government Printing Office.) 10 cents. [96 

U.8. Department of Agriculture. Technical Bulletin No. 658, 
Soil and Water Conservation Investigations at the Soil Conservation 
Experiment Station, Missouri Valley Loess Region, Clarinda, Iowa. 
By G. W. Muagrave and It. A. Norton. Pp. 182. 20 cents. Teohnlcal 
Bulletin No. 561 : The Effectiveness of Cultivation as a Control for 
the Corn Earworm. By G. W. Barber and F. K. Dieke. pp. 16. 6 
cent*. (Washington, D.C.: Government Printing Office.) (96 

Report of the Aeronautical Research Institute, T6ky0 Imperial 
University. No. 148 : Elnige Kigenschaften von Magnesium Blech 
und Leglerungen. Von Masoharu Goto, M6»u Nlto und Hlrosl Asada. 
Pp. 163-318. (T0ky6: K6gy0 Tosho Kahushlkl Kalaha.) 1.86 
yen. [106 

U.S. Department of tho Interior: Office of Education. Leaflet 

No. 36 : Essentials in Homo and School Co-operation. By EUen. 0. 
Lombard. Pp. Ill+9. (Washington, D.C. : Government Printing 
Office.) 6 cents. [146 

Proceedings of the United States National Museum. Vol, 84, No. 
3014 ; A New Species of Trematodo Dorn the Mud-Eel (Strew lacertina). 
By 0. Courson Zoliff. Pp. 223-226+1 plate. (Washington, D.C.: 
Government Printing Office.) [146 

U.8. Department of tlie Interior : Geological Survey. Bulletin 861: 
Geology of the Anthracite Ridge Coal Dlstrtot, Alaska. By Gerald A. 
Waring. Pp. lv+67 + 14 plates. 70 oent*. Professional Paper 186-E : 
The Flora of the New Albany Shale. Part 2 ; The CalamopRyett and 
their Relationships. By Charles B. Read. (Shorter Contributions to 
General Geology, 1936.) Pp. li+ 81-104+plates 16-28. 15 cents. 

Professional Paper 186-L: The Correlation of the Upper Cambrian 
Sections of Missouri and Texas with the Section In the Upper Missis¬ 
sippi Valiev. By Josiah Bridge. (Shorter Contributions to General 
Geology, 1936.) Pp. 238-237. 6 cents. (Washington, D.C,; Govern¬ 
ment Printing Office.) [146 

Publications of the Dominion Observatory, Ottawa. Vol. 12: 
Bibliography of Seismology. No. 18 (Items 8371-3478): January, 
February, March, 1937. By Ernest A. Hodgson. Pp. 269-286. (Ottawa : 
King’s Printer.) 26 cents, [146 

Imperial Council of Agricultural Research. Miscellaneous Bulletin 
No. 14 : List of Publications on Indian Entomology, 1938. Compiled 
by the Imperial Entomologist. Pp. U+40. (Delhi; Manager of 
Publications.) 1.4 rupees ; 2#. [146 

Meddelelser fra Kommiwionen for Danmarks Fiskorl- og Havunder- 
sogclscr. Serie Plankton, Bind 3, Nr. 2 : The Food of the Herring in 
the Waters round Bornholm. By P. Jespereen. Pp. 40. 2.40 kr. Serie 
Plankton, Bind 8, Nr. 8 : The Annual Amount of Organic Matter 
produced by the Phytoplankton In the Bound off Helsingar. By E. 
Steemann Nielsen, Pp. 87. (Kobenhavn : 0. A. Heitsels Faring.) [H6 
Canada: Department of Mines and Resources, Mines and Geology 
Branch: Bureau of Mines. Petroleum Fuels In Canada : Deliveries 
for Consumption. Calendar Year 1985. Prepared by John M/Casey. 
(No. 78Q.) Fp.U+tt) (Ottawa: King's Printer.) 10 cents. [156 
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Educational Equipment for the New Age 


T HE address on the university in civic training, 
which General Smuts delivered at his installa¬ 
tion as Chancellor of the University of Cape Town 
on March 2, did not receive the attention it de¬ 
served outside South Africa. It dealt with a theme 
which has recurred in many speeches since it was 
stressed by Sir James Barrett and others at the 
celebrations of the centenary of the University 
of London last year, and at the Conference on 
Academic Freedom at Oxford in 1935. The 
function of the university, General Smuts in¬ 
sisted, is not merely to give its students a pro¬ 
fessional qualification ; it is to impart the 
ideals of citizenship and to fit its graduates 
spiritually into the world in which they had not 
merely to earn their living but also to play their 
part worthily. The university must teach the 
humanities—the things which furnish the student 
with the larger human equipment for life. 

University and humanity together should form 
the keynote and essence of university culture, and 
it is in their absence that we suffer from excessive 
specialization and the narrow outlook responsible 
for so much mischief and suffering in the world 
to-day, Universality in its nature implies freedom 
from the prejudices which arise from ignorance or 
narrowness of outlook ; it means also an im¬ 
partiality, a willingness to learn and a curiosity to 
understand whatever life may hold for us. No 
less than the ordinary citizen does the university 
student need to avoid a single-track mentality, 
and his university training should give him above 
all a vision of harmony in the universe, of the 
principles of order and beauty, which should 
remain with him as the most satisfying and out¬ 
standing experience of his life. Science, philosophy, 
poetry* religion can all help to clarify and deepen 
that experience. 


The greatest losson that science can teach us, 
General Smuts urged, is respect for facts ; and 
in the present-day tendency to follow slogans or 
catchwords, to worship ideologies or exalt party 
politics unduly, a disinterested loyalty to facts is 
the sovereign remedy. Equally important with this 
impartial spirit of science is the urbane generous 
spirit of humanity ; and General Smuts believes 
that the hostility of rival fascist and communist 
systems to the principles of racial, religious and 
political toleration is a passing phase, a symptom 
of the confusion and unrest of the times. He 
urged that South Africa, more than any other 
country in the world, is a great human laboratory, 
where experiments in racial co-operation are 
essential to success. 

If it is difficult for European onlookers to feel as 
confident as General Smuts of either fascism or 
communism learning the grace of toleration or 
respect for facts, his plea for universality and 
humanism undoubtedly will meet with a wide¬ 
spread response. Its force was undoubtedly 
recognized, for example, in the discussions at the 
symposium on the chemist in industry in Man¬ 
chester last April, where the need for a wide out¬ 
look and high ideals, as well as technical or 
professional efficiency, was stressed by Prof. J. €. 
Philip. Here again the evils of over-specialization 
were discussed, though it was pointed out by Mr. 
F. Scholefieid that this danger does not lie in the 
kind of subject chosen for special study, and that 
men can be trained for a specific technical occupa¬ 
tion, without incurring this evil, if the training is 
given on right lines. 

That these dangers should be recognized is all to 
the good, but the discussion referred to, at which 
much was said about the qualifications of the 
chemist for administrative posts, scarcely stressed 
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sufficiently the social responsibilities of industrial 
management at the present time. The growing 
tendency for industrial efficiency to be considered 
not merely in terms of dividend-earning capacity 
or mechanical efficiency but also in relation to 
industrial welfare and service to the community, 
enhances the importance of industrial leadership 
having not merely high ideals and wide sympathies 
but also some real understanding of social problems. 
The industrial leader must have the wisdom of a 
good citizen. 

The special responsibilities of the universities in 
this matter have been frankly recognized of late. 
They were stressed in the report of the University 
Grants Committee as well as at the Quinquennial 
Congress of the Universities of the Empire at 
Cambridge last July, and the part which the 
universities have played in the social surveys of 
the Special Areas as well as the expansion, for 
example, of the Economics Research Section of the 
University of Manchester, indicates a desire to 
make a practical contribution to social science and 
the solution of social problems on a growing scale. 

Important as are these practical studies and 
investigations, the fundamental problem for the 
universities in this matter is that to which General 
Smuts directs attention and on which Sir Ernest 
Simon challenged them in an address at Cardiff 
last year. If the universities adequately fill their 
function of providing leaders and citizens who will 
give a wise lead to their fellows in the effort needed 
to eliminate weak spots in our public life and to 
build a better social order, the redistribution of 
effort in scientific research or its initiation in new 
fields will follow. Moreover, effective leadership 
in a democracy demands a measure of co-operation 
and understanding from its ordinary citizens which 
in turn requires far higher intellectual qualities 
than in the authoritarian State, and here again the 
university has responsibilities scarcely less im¬ 
portant than in the provision of leaders. 

The two problems are in fact inextricably linked. 
Unless the university can provide democracy with 
leaders capable of taking wide and disinterested 
views and forming sound judgments in public 
affairs, and of clear and critical thinking, and able 
to use the appropriate scientific method of thought 
in the complex affairs of human society, the 
challenge of the authoritarian State to-day can 
scarcely be met. Equally the university cannot be 
expected to provide such leaders unless the 
students entering its doors have received a 
sufficiently wide general training in human and 


cultural subjects for the university to impart that 
stimulation and enrichment of the whole mind, 
independent of any specialized study the student 
pursues, which enable him to lead a fuller and more 
interesting human life and to play more adequately 
his pari as a member of the community. Again, 
unless the training of the ordinary citizen in 
general science, in social subjects and in public 
affairs is wide enough to fit him to take disinterested 
views, to form sound judgments and to recognize and 
prefer wisdom and integrity in public representa¬ 
tives to the arts of the humbug and the demagogue, 
even if the supply of competent leaders is adequate, 
their selection by a democracy is not assured. 

The heart of the problem lies accordingly in the 
pre-university training, especially in the post¬ 
primary or secondary school. Only as this is 
adequate and broad enough can the universities 
fulfil their own special functions of providing men 
and women, not merely skilled in some special 
subject or branch of knowledge but distinguished 
by a Bense of values, a wide outlook, moral courage 
and a capacity for creative thought which, when 
ripened by experience, can be at the service of 
the community in any of the problems with which * 
they may be confronted in their professional, 
industrial or civic life. 

The question of training the university graduate 
for participation in public affairs cannot there¬ 
fore be seriously considered apart from the 
question of educating the community as a whole. 
Sir Ernest Simon's insistence that the inefficiency 
of transfer of training implies that citizenship 
cannot be taught incidentally or indirectly, but 
that it can only be learnt by the direct study of 
the thought and life and actions of men in society, . 
while undoubtedly right, should not lead us into 
any attempt to graft a special course of training 
in citizenship into the existing curricula of univer¬ 
sities. The basic knowledge in these matters must 
be acquired at school. The university may incident¬ 
ally extend that knowledge in certain subjects, but 
its main function here must be to supply the 
corrective to specialization, to quicken interest in 
human, social and cultural values, to inspire a 
vision of life as a whole, and to send out its 
graduates with a real interest in the affairs of the 
world, with a standard of values, a capacity for 
thinking clearly and some knowledge of the more 
difficult aspects of the problems of citizenship. 

None the less, the university has certain special 
responsibilities in this field. In the first place, the 
need for developing some effective corrective to 
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the present excessive and premature specialization 
is urgent and long overdue. Society cannot afford 
to wait until the universities are receiving students 
much more adequately prepared. Internal measures 
in the universities themselves are undoubtedly 
called for, even if only as temporary expedients. 

In the second place, the influence which the 
universities exercise on secondary school teaching 
and curricula, if only through the scholarship 
system, is enormous. That influence could easily 
be exerted to repress the premature and disastrous 
specialization which often takes place in the later 
years at school. To require that a candidate for 
a university scholarship in some special subject 
such as history, classics or a science should attain 
a high standard in general subjects or even, as 
Sir Arthur Salter suggests, that any candidate for 
a degree should be required at some stage in his 
career to pass an examination in some aspect of 
the social sciences, might well lie decisive. Merely 
to raise the age of the school-leaving examinations 
or matriculation so that they become, as they 
already are in Scotland, actual school-leaving 
examinations or entrance examinations to a 
university, might also assist to crush out the 
deplorable specialization of immature minds at 
school responsible for some of the most untoward 
results of the present system. 

If, for these reasons, the initiative must largely 
lie with the universities, there are still other 
responsibilities in this field which they must 
accept. We are not concerned only with the 
students of the future or even with those at present 


in residence. It is equally important to touch 
those who have completed their courses and now 
fill all types of posts in industry or the pro¬ 
fessions, in some of which they have already 
assumed responsibilities of leadership. Only as 
they are awakened to the opportunities which con¬ 
front them and come to recognize the duties and re¬ 
sponsibilities of citizenship can we hope to make 
democracy safe against its present dangers. 

This, of course, is not a task for the universities 
alone. There is an ample field for the activities 
of the Association for Education in Citizenship; 
and the recent conference arranged by this Associa¬ 
tion at Ashridge on the “Challenge to Democracy” 
affords an admirable example of what is wanted. 
A panel of outstanding speakers was drawn from 
all shades of political opinion, and, excluding party 
politics, they discussed the clash of ideas between 
dictators and democrats from the point of view 
of believers in the ultimate value of the full and 
froo development of each individual citizen. The 
first half of the programme was concerned with the 
essentials of democracy ; the second with the 
formation of public opinion, including the schools, 
the universities, the Press and adult education. 
Such a conference can scarcely fail to have a 
powerful effect in stimulating clear thinking on 
everyday affairs, and the vision and moral deter¬ 
mination essential as preludes to the action and 
]>erpetual vigilance in defence of democracy, which 
alone can preserve for us in these threatening days 
mankind's rich intellectual heritage and freedom 
of thought and speech. 


An Inquiry into “Marvels” 


A Book , of Marvels 

By Lieut.-Comdr. Rupert T. Gould. (The Fountain 
Library.) Pp. ix-f 180. (London : Methuen and 
0o„ Ltd., 1937.) 2s. M. net. 

r I^HIS book is mainly a survey of records of 
* certain phenomena occurring between 20 B,o. 
and a.d. 1890 which, after sifting and weighing 
the available evidence, the author deems worthy 
of the designation “marvels”. Some, however, 
may think the book scarcely bears out its title ; 
indeed, the author himself, in the majority of his 
collected cases, carefully refrains from divulging 
his own views—if any were held—concerning the 


real signifieanoe of his “marvels”. These may be 
summarized as follows: 

(1) A line of foot-prints in the snow seen in 
Devon in 1855 which passed through—so it was 
said—locked gardens and over very high walls, 
haystacks, and roofs of houses, as though such 
things constituted no impedimenta. The impres¬ 
sions, which were in single file, were variously 
ascribed to a kangaroo, an otter, a badger, a 
donkey, a Bwan, and the Devil. Sir Richard 
Owen’B opinion that the marks were made by a 
badger is discounted by Commander Gould on the 
score that, though Owen was an eminent paleonto¬ 
logist, he was given to ''makingdogmatic assertions, 
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in defiance of fact, which proved him to be 
possessed of a singular and not entirely scientific 
type of mind”, For example, he insisted that the 
hippocampus major is the exclusive prerogative of 
the human brain whereas, as proved by Sir W. 
Flower and Huxley, it is a structure man shares 
with the apes ; moreover, did not Owen also— 
and this is where the gallant Commander's sea- 
boot pinches—in “his utterly childish ‘explanation* 
of the sea-serpent seen by H.M.S. Daedalus in 
1848” postulate that the naval officers who saw 
it “were, one and all, half-witted” ! 

(2) Movements, by unknown agents, of coffins 
in sealed-up vaults. Floods admittedly entered 
some of these vaults, robbers broke into others, 
while yet others were in an area of occasional 
seismic disturbances. In 1899 Alfred Russel 
Wallace quoted Dale Owen’s account of the coffin 
movements at Arens berg as “the best evidence as 
to occurrences which were, and are, wholly 
inexplicable”. The value of this particular evidence 
may be gauged from the fact that the account 
was given to Dale Owen in 1859 (fifteen years 
after the alleged movements) by people who had 
only troubled to visit the vaults some considerable 
time after they had heard that certain individuals 
reported “groans” coming from the cemetery. 
Commander Gould admits that the evidence in 
this case was at third hand, and even so by a 
person with very little capacity for assessing its 
value ; yet in the same breath he maintains that 
in the case of certain other coffin movements the 
disturbing agent “was neither human nor 
natural”. 

(3) The next “marvel” is an alleged power to 
sense (nauscojne) the approach of ships far below 
the horizon—sometimes three or four days’ run 
distant. As the principal ‘wizard’ in these feats 
attributed his successes—there were also misfires 
—to careful observations of high-level atmospheric 
changes induced by the presence of the vessels 
beneath, further comments are needless. 

(4) We are then reminded of the giants with 
which hearsay has peopled the earth since the 
days of the tales of Titan and Typhon, but whose 
outward and visible signs have invariably turned 
out to be either the skeletal remains of mammoth 
or other large lower animals or, where actually seen 
in the flesh, victims of ill-balanced endocrine 
glands. 

(5) Acoustic mysteries, such as the ringing of 
bells in houses by undiscovered agents, and the 
hammer-like sounds alleged to have been emitted 
by Memnon at Thebes and heard by various 
celebrities between 20 B.c, and a.d. 190, since 
which date there has been silence. In the author’s 
Opinion, unequal expansion of the materials of the 
Colossus was the probable cause of the sounds. 
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(6) The most interesting part of the hook is 
undoubtedly the account of some experiments 
carried out by Captain W, E. Parry in 1822 to 
determine the velocity of sound. At Winter’s 
Island, with thermometer showing — 25° F., and 
the barometer 28*84 inches, fifteen rounds were 
firod from a six-pounder gun at an angle of eleva¬ 
tion of 10°, the times of flash and report being 
recorded by observers 5,645 ft. distant. The mean 
of these gave a velocity of 1,023 ft. per sec. What 
perplexed Parry, however, was that the order 
‘Fire !’ sometimes reached the observer about half 
a second after the gun’s report. Commander 
Gould endorses an explanation of this anomaly 
which was sent him by a correspondent:, namely, 
that as the velocity of sound increases with 
increase of temperature, the word ‘Fire !*, travelling 
over a slightly colder route nearer the ice, reached 
the observers after the report of the gun which, in 
consequence of the 10° elevation, passed through 
a higher and slightly warmer air route. This 
explanation, in view of what must have been a 
very slight difference of temperature (£) of the 
two converging sound paths, seems to the reviewer 
far-fetched, especially in the light of the formula 
r-1093 v"l +0*00366 t. It has been shown by 
many experiments that the velocity of the com¬ 
pression wave of sound increases with its intensity, 
a violent noise actually travelling faster than a 
gentle one. Jacques, for example, found that the 
sound emitted by the explosion of half a pound of 
gunpowder travelled at 1,032 ft. per see., while 
that from pounds had a velocity of 1,187 ft. 
per sec. Surely this principle better explains the 
anomaly referred to by Gould. Other acoustic 
mysteries alluded to are distant cannon-like 
rumblings occasionally heard in mountainous 
regions. Colonel Godwin Austen, whose name is 
immortalized in the 28,265 feet high Himalayan 
peak, heard them when surveying in 1865. Similar 
sounds are also heard off the Belgian coast where, 
says Gould, they are locally known as ‘fog- 
hiccupa*. 

The book concludes with pro and con arguments 
concerning the presence of canals in Mars. 

These chapters, which must have involved a 
considerable amount of diligent delving into 
ancient records, savour in the majority of cases 
of much ado about nothing. We are surrounded 
by marvels ; they make contact with us every 
day of our lives. How do radiation waves, from 
the fifteen-mile-long Hertzian, to the twenty 
million millionth of an inch cosmic waves, make 
their way through a vacuum ? What is the secret 
of ‘action at a distance*, and how does an apple 
fall to the ground ? What are ‘energy* and 
‘matter*, how are they mutually convertible, and 
how does the brain, as a synthesized aggregation 
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of their fundamentals—photons, electrons and 
protons—feel, think, and—marvel i Here, indeed, 
are matters worthy of wonder, real marvels which 
put the mysterious pullings of bell-wires and 
movements of coffins in their proper perspective. 
Hearsay statements concerning events the causes 
of which were not ascertained, especially when 
made by credulous people with a mystical bent, 


though not necessarily devoid of truth, are always 
suspect. Science has carried all before it in virtue 
of two golden rules, the one, to “take no man's 
word for it”, the other to be economical in assump¬ 
tions in accordance with the Law of Parsimony 
that causes are not to be multiplied beyond mental 
necessity —Entia non sunt multiplicanda praeter 
necessitatem. Charles M. Bkadnell. 


A Compilation on Migrations 


The Wandering Spirit: 

a Study of Human Migration. By Dr. Ragnar 
Numelin. Pp. xvi + 375. (London : Macmillan 
and Co., Ltd., 1937.) 20s. net. 

I N his attempt to analyse the conditions and 
stimuli underlying human migrations, Dr. 
Numelin has cast his net over the entire world, 
and has considered human movements from 
Palaeolithic times down to the present day. But, 
although his many citations show that the physical 
and social conditions promoting migration are 
very complex, his methods and criteria are too vague 
to yield satisfactory results. 

Despite his strictures on their loose use by 
others, the author uses terms like migration, 
wandering and nomadism without clear distinction, 
and he often fails to discriminate between seasonal 
movements of all or part of a community within 
its territory and group migration from one territory 
to another. Much of the movement among food¬ 
gathering peoples, of which he cites many examples, 
is in its seasonal and cyclic character to be dis¬ 
tinguished clearly from large-scale displacements 
under pressure of food shortage or human enemies, 
and the author does not seem to have considered 
the evidence for territorial fixation among these 
peoples. This confusion of seasonal movements 
and journeying with migration in the sense of 
permanent displacement also leads him to regard 
fishing peoples as more migratory than primitive 
collecting and hunting groups. There is much 
evidence from western North America and north¬ 
eastern Asia, not mentioned by Dr. Numelin, which 
suggests that the contrary is more generally true. 

Although a great deal of material is brought 
together in this volume, the use of sources is often 
very uncritical* The author frequently omits to 
mention or consider much recent work on peoples 
disoussed, while general statements and assump¬ 
tions of earlier writers are accepted as definitive. 
Assuming that remote linguistic relationships 
imply tribal migration between particular areas, 


he reaches improbable conclusions which are 
supported by no real evidence. The Iroquois, for 
example, are described as having migrated as 
coherent tribal groups from country west of the 
Mississippi, and the Navajo are brought to New 
Mexico from Alaska ! 

Dr. Numelin accepts creation myths as evidence 
of the origin and course of migrations of particular 
peoples, citing with approval for the Pueblo area 
the conclusions of Fowkes which, as later workers 
have shown, reduced the theory of historical 
migrations to absurdity. On the other hand, he 
does not refer to the more recent studies of Pueblo 
society by Kroeber, Parsons, and others, in which 
observed processes of fission and migration have 
been analysed. He gives numerous references to 
pilgrimages, trade journeys, and shifting of house 
and village site after death or pestilence, but does 
not discuss either the cumulative effects of such 
practices or their relation to group migration. 

Although the discussion of “subsistence—geo¬ 
graphical” conditions of migration, that is, the 
relation between the economy and the physical 
conditions at a particular place and time, is in 
genera] more satisfactory, and there are useful 
summaries of material on transhumance and other 
forms of seasonal migration in Europe, the evalua¬ 
tion of social and physiographical factors is rarely 
adequate. The author occasionally lapses into 
crude determinism. He refers frequently to mental 
qualities and uses the misleading term ‘instinct’, 
but does not present either a clear statement or 
cogent evidence concerning the part played by 
psychological factors. 

This laborious piece of work has unfortunately 
been undertaken without either a clear formulation 
of the problems to be investigated or an adequate 
knowledge of recent methods and results in social 
anthropology. Dr. Numelin has not been very 
happily guided by those who revised his English 
text, for the writing is often unidiomatic, and his 
meaning is sometimes quite obscure. 

Dahyll Ford®. 
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Epilogue to the Mendeleeff Centenary in Russia 


Travaux du Congr£s Jubilaire Mendeleev 
Vol, 1. Pp. v+660+10 plates. V r ol. 2. Pp. 
iv+ 471+10 plates. (Moscow et Leningrad: 
Acad&nie des Sciences de 1’URSS, 1936 and 
1937.) 32+17 roubles. 

'T'HE Mendeleeff centenary congress held in 
* Leningrad during September 1934 was de¬ 
scribed directly afterwards in Nature (134, 799 ; 
1934). The official report has just appeared. 

The first volume contains the speeches of the 
Russian organizers and foreign guests, and all the 
lectures delivered in Leningrad, It is obviously 
intended for readers both in Russia and abroad ; 
all the official Russian speeches are here followed 
by French versions, Russian loctures by transla¬ 
tions into French or German, while lectures given 
in either of these languages—English was not 
used at the congress—are rendered into Russian 
also. There is no need to give a list of the speakers 
and their subjects, as these are already mentioned 
in the article in Nature referred to above. Those 
lectures dealing with modem scientific questions 
have lost something of their topical interest through 
the long delay, though the various historical con¬ 
tributions are scarcely affected by the two years’ 
procrastination. 

Most of the foreign delegates to the congress 
were unable to follow the Russian speeches. While 
probably they were all impressed by the picturesque 
welcome offered by the delegation of Mosoow 
chemical workmen, only now can they realize that 
the address spoken by their representative was one 
of the most significant delivered at the opening 
meeting, giving an account of the development of 
the Russian chemical industry ; and that Prof. 
Nametkin’s lecture traces in a most interesting 
manner Mendel6efTs endeavour to promote the 
petroleum industry in Russia. Those of Men- 
de!6e£Ps admirers who had so far venerated him 
only as an investigator will be glad to learn how 
energetically he used his influence to direct this 
industry in the way he thought best for the benefit 
of his country. 

The lectures delivered during the less formal 
continuation of the celebrations in Moscow ; a 
few more already held in February 1934 at a 
meeting of the Russian Academy ; and several 
papers which were only presented in manuscript 
and not read, form the subject of the second 
volume. The contributions by the Russian men 
of science frequently throw illuminating side¬ 
lights on Mendel&rfTs rich and unconventional 


personality ; Prof. S. I. Vavilov, in a paper on the 
importance of physics in Mendekseff’s scientific 
activities, incidentally mentions that his various 
intorests, and their simultaneity, are reflected in 
his private library : it contains many books, 
bound by himself, which unite in the same volume 
novels with chemical and mathematical papers. 

Some of the authors have taken the opportunity 
of extending their addresses. Prof. Wilh. Palmaer 
(Stockholm) presents in no less than fifty pages a 
survey of his own and his co-workers researches 
on the corrosion of metals ; two excellent plates 
in colour illustrate his descriptions. In a few other 
cases one may be inclined to regret that the 
authors have strictly confined themselves to their 
spoken addresses; if, for example, Prof. W\ 
Noddack (Freiburg) in his remarks on the Periodic 
System criticizes the evidence brought forward by 
some investigators for the existence of the elements 
61, 85 and 87, readers may ask whether the proof 
which he himself offered so early as 1925 for the 
discovery of element 43 (masurium) is any more 
valid ; as no confirmation has been forthcoming, 
it might be advisable to extend his well-founded 
scepticism also to this place of the Periodic 
System. 

The delay in publication is probably due to 
an endeavour to produce a technically faultless 
book, and it must be acknowledged that the two 
stately volumes show none of those shortcomings 
in paper or print so frequently met with in Russian 
publications. This excellent typographic achieve¬ 
ment and the great care devoted to the German 
and French texts and translations deserve high 
praise ; although they may not always be lin¬ 
guistically quite correct, it is very remarkable 
that the Russian printers and proof-readers are 
able to produce such long and difficult treatises 
practically free from misprints in foreign languages. 

At the end of the second part the names of the 
ten honorary presidents—the list being headed by 
J. V. Stalin—34 presidents, 34 members of the 
Organizing Committee, 28 foreign and 253 
Soviet delegates, and additional official details 
are given. Many good reproductions of pictures 
adorn the volumes, amongst them portraits of 
Mendeleeff s father and mother, which are probably 
little known outside Russia. 

The efforts made in 1934 by the Russian 
authorities and scientific workers to celebrate one 
of their greatest compatriots are now put on 
record in an appropriate manner by these two fine 
volumes, F. A.P. 
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The Plant Diseases of Great Britain : 

a Bibliography. Compiled and annotated by Dr. 
G. C. Ainsworth. Pp. xii + 273. (London : Chap¬ 
man and Hall, Ltd., 1937.) 1 5$. net. 

This book, to which Dr, E. J, Butler haw contributed, 
a foreword, is a successful attempt to provide the 
plant pathologist—at rather a high price with the 
key references to the literature on the principal plant 
diseases of Great Britain, The 183 host plants are 
conveniently arranged in groups as in the Ministry 
of Agriculture’s reports on the annual occurrence of 
plant diseases, from which most of the nine hundred 
diseases included were taken. Under each host there 
is a list of diseases that may affect the plant and, 
where possible, the common names applied to these 
diseases arc those recommended by the Plant 
Pathology Committee of the British Mycological 
Society. The attempt to name viruses and virus 
diseases will be particularly welcomed by plant 
pathologists. A selected list of literature references, 
mainly English but with a sprinkling of foreign 
papers, is given for the majority of the diseases, and 
each reference is briefly annotated to indicate the 
contents of the paper. Where a paper is abstracted 
in the Review of Applied Mycology a reference to 
this is given. Two indexes are provided, one of 
authors and one of hosts and parasites. 

The selection of the English literature has been 
extremely well made, but many quite uncommon or 
doubtfully parasitic diseases are included without 
comment. Indeed, the value of the book to economic 
workers, both in Great Britain and Overseas, would 
have been greatly increased if the author had 
attempted to assess the relative importance of the 
diseases, for the number of articles published about 
a particular disease is apt to give a very' misleading 
impression of its economic significance. The references 
have evidently been carefully checked, but elsewhere 
misprints are frequent. W. 0. M. 

Commercial A.C. Measurements 

By G. W. Stubbings, Second edition, revised. Pp. 
xvi4-348. (London : Chapman and Hall, Ltd., 1937.) 
15s. net. 

Tms book has been written primarily for testing 
engineers. For students reading for engineering exam¬ 
inations it will not be so useful, as there are no 
examples given to illustrate the application of the 
theory given to practical work. The author has 
reduced the mathematical theory to a minimum, and 
so does not discuss the cases where three vectors 
cannot be represented by three lines lying in one plane, 
or stated the full conditions that must, be satisfied in 
order that the power factor of a circuit may be unity. 

The author’s descriptions are easy to follow and 
he is thoroughly familiar with the methods used in 
the testing departments of power stations. Apparently 
it is customary to express the errors of watt-hour 
meters as a percentage of the true registration, the 
number being 4- (positive) if the meter is fast and 
—(negative) if it is slow. The average consumer 
would probably understand the meter card more easily 
if fast were written for 4* and alow for —. It is quite 
unnecessary to burden the memory in this case. 


Handbook of Engineering Fundamentals 
Prepared by a Staff of Specialists under the Editor¬ 
ship of Ovid W. Eshbach. (Wiley Engineering Hand¬ 
book Series, Vol. 1.) Pp. xii 4-1036+50. (New York : 
John Wiley and Sons, Inc,; London ; Chapman and 
Hall, Ltd., 1936.) 25s. not. 

This book is divided into thirteen sections beginning 
with mathematical and physical tables and proceed¬ 
ing through such other subjects as mathematics, 
mechanics, flow of fluids, thermodynamics, electricity 
and magnetism, radiation, light, acoustics anir 
meteorology, chemistry, metallic and non-metallic 
materials, to a final section on contracts, and certainly 
deals with the fundamental subjects required by the 
engineer. 

The forty authors responsible for this work have 
been selected in equal numbers from the academic and 
industrial fields, ho that, whilst the theoretical aspects 
of the various subjects are not overlooked, the prac¬ 
tical applicat ions of the t heories receive duo attention. 

Intended as an introduction to the two volumes 
comprising Kent’s “Engineering Handbook”, and the 
two volumes constituting the “Handbook for 
Electrical Engineers”, all of which are of uniform 
size, it possesses much useful information, but the 
English reader must always remember that it treats 
of American practice. Although containing nearly 
eleven hundred pages, the book is of convenient size, 
clearly printed, welt illustrated, and firmly bound 
in flexible covers ; it should prove a useful addition 
to the library of the engineer. 

The Metabolism of Living Tissues 

By Dr. Eric Holmes. Pp. xi4-235. (Cambridge: 

At the University Press, 1937.) 7«. fid. net. 

Sib F. G owl and Hopkins has written a foreword 
in which he calls this a highly original book. Its 
chief claim to originality probably lies in its popular 
style, which strays from the narrow vocabulary 
generally used in scientific works in a way that is 
likely to shock the purists. The book is meant to be 
road straight through by students of biochemistry 
at the beginning of their course, and is likely to 
appeal to such readers. Advantage has been taken 
of the fact that the contemplation of structural 
formula? brings aesthetic satisfaction to many who do 
not really understand them. Such contemplation is 
encouraged by an invitation to compare the formula 
of the lactoflavin in vitamin B t with the prosthetic 
group of Warburg’s yellow pigment. The two sub¬ 
stances are identical, but it takes the beginner some 
time to discover this fact l>ecause the two versions 
of the formula are written differently. 

After some general remarks about enzymes, 
oxidations and redox potentials, the metabolism of 
the liver, kidney, muscles and nervous system arc 
discussed in separate chapters, with particular 
emphasis on carbohydrate metabolism. This is prob¬ 
ably the best part of the book. Hormones and 
vitamins are mentioned in later chapters, and their 
formulas given. The book is intended as an intro¬ 
duction. There is a danger that it will come to bo 
regarded by students as a complete account of all 
that they need to know . 
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Chemistry of Indian Opium 

By Dr. H. B. Dunnicliff, Chemical Adviser, Central Board of Revenue, 

Government of India 


O PIUM is the spontaneously coagulated latex 
which exudes when the partly ripened 
capsules of Pa paver somniferum L. are lanced 
on the living plant. On exposure to air, the white, 
pale-yellow or pink latex turns darkish brown and, 
increasing progressively in viscosity, finally be¬ 
comes quite hard. The product, called Taw 
opium’, is brown and soft inside, and has a charac¬ 
teristic smell and hitter taste. As marketed, raw 
opium contains about 15 per cent of water, some 
sugar, salts, albuminous substances and colouring 
matter. Its most valuable constituents are varying 
amounts of the meconates of some twenty-five 
alkaloids, the chief of which is morphine. At the 
time of collection, the content of morphine in 
Indian opium is not less than 8 per cent, though 
16-20 per cent has been recorded when only latex 
from first lancings were taken. Narcotine (5-7 per 
cent); codeine (1-2 per cent), papaverine (0-4-1 per 
cent), thebaine (0-2-0 *5 per cent) and narceine 
(0*5-1 per cent) are also present . 

Opium waste products and contraband opium 
are used for the manufacture of morphine and 
other opium alkaloids. Excise opium is used in 
medicine, but in India much is chewed in harmless 
quantities. 

The Hague Convention and the Dangerous 
Drugs Convention of 1925 have given international 
definitions to the two other varieties of the com¬ 
mercial drug, “prepared opium” and “medicinal 
opium”. For the latter, selected ehalAns of raw 
opium containing 9*5-10*5 per cent of morphine 
are employed. 

In 1926, the Government of India discontinued 
the auctioning of “provision” opium for export 
and undertook the sales direct, the policy for many 
years having been to deal only with Governments. 
Also the supplies to Far Eastern countries for 
purposes other than medical and scientific were 
reduced by 10 per cent annually so aB to extinguish 
exports by December 1935* This decision has 
involved great financial sacrifice to India, the sales 
in 1926-27 having yielded 3*36 crores of rupees (a 
trore is ten million rupees, approximately 
£750,000), while, in 1936-37, no revenue was 
collected under this head. 

Experts have been frequently employed to 
report on the preparation of standard opium for 
sale and, for nearly thirty years, the technical side 
of the factory has been under the control of a 
chemist. W. A* Davis 1 , indigo research chemist 


to the Government of India, deputed to report on 
the manufacture of medical opium and opium 
alkaloids at Ghazipur, recommended the instal¬ 
lation of modern factory and laboratory research 
equipment, and showed how the Ghazipur Factory 
could produce a standard opium in sufficient 
quantity completely to replace that from Turkey 
and Persia in the English and American markets. 
Indian medical opium, the manufacture of which 
at Ghazipur was first undertaken during the Great 
War to replace the supplies no longer available 
from Turkey owing to international hostilities, is a 
fitter standardized product than that from Turkey. 
Indian opium also contains more codeine (2-4 per 
cent) than the Turkish variety (less than 1 per cent ). 

H, E. Annett and his co-workers * have made 
valuable contributions to the chemistry of opium 
and its alkaloids. With Bose, he showed that the 
observed increase in the percentage ash of the 
latex of the opium poppy at each successive lancing 
up to the fourth is accompanied by a decrease in 
the total alkaloid content of the latex. The 
principal loss was in morphine, while the codeine- 
morphine ratio rapidly increased at successive 
lancings. They failed to establish any relationship 
between the nature of the soil and the morphine 
content of the opium grown on it, though there was 
clearly some local factor influencing the power of a 
plant to produce the alkaloids. Different races of 
poppy possibly produced opium of varying mor¬ 
phine content and special strains could be pro¬ 
duced by selective manuring. Organic manures 
caused an increased yield of opium of higher 
morphine content. Similar results with super¬ 
phosphate linked the beneficial effect with the 
phosphoric acid in the manure. 

Indian opium was, and still is, inferior to 
Turkish opium in morphine content. This can be 
ascribed to such factors as faulty methods of 
harvesting, defective lancing and collecting, the 
deterioration of opium on storage and environmen¬ 
tal conditions in India, which are unfavourable when 
compared with those of Turkey, where the latex 
is collected in a moist atmosphere with a falling 
temperature, while the reverse conditions, favour¬ 
able to bacterial deterioration, prevail in India. 

In cloudy or moist weather a brown, watery 
substance called ‘pasewa’ exudes from opium. It 
used to be employed as lewa\ a mixture of pasewa 
and inferior opium, in pasting poppy petals as a 
protective layer round the balls of provision 
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opium. Opium mixed with excess of pasewa is 
termed ‘pasewa amez’, but little is known of the 
genesis, chemistry or properties of pasewa and its 
peculiar sensitiveness to climatic conditions. 

Considerable controversy arose over the assays 
of opium and its alkaloids submitted to the 
English market for sale. These differences between 
results of the English chemists and the Indian 
factory analysis were traced to different methods 
being employed for the evaluation of the opium 
and the purity of morphine hydrochloride, and 
the interpretation of the results. 

In 1915, the chemical work of the Ghazipur 
Laboratory was done by the assistant opium 
examiner, W. W. Todrick. His staff was augmented 
in 1915 by a chemical assistant, J. N. Rakshit (Rai 
Sahib, 1926), who eventually succeeded Todrick. 
Later he was designated factory chemist, but in 
1929 he was appointed to the newly created post 
of opium chemist to the Government of India. 

In 1917, Rakshit ? showed that opium yields 
about 2*5 per cent ammonia, and, a year later, 
isolated a complex substance he called “opium 
wax” 4 * Its composition varies widely from 
different sources, giving saponification values, 
113-126, acid values, 41-45, and iodine values 
130-170, The presence of hydrocarbons is also 
indicated, and from two other components ; J. N. 
Ray (Lahore, unpublished work) has separated 
acids melting at 76° and 178° respectively, the 
latter being moat probably a resin acid. Hence 
Ray suggests that opium wax is probably a resin, 
since destructive distillation yields an oily product 
resembling the higher terpenes. 

Rakshit 5 isolated porphyroxine from opium and 
reported it to be a crystalline compound with a 
sharp melting point different from the mixtures 
examined by Merck (1837), Dev (1883) and Hesse 
(1894). Rakshit*s proposed structure for this 
compound has been the subject of criticism in view 
of the development of the chemistry of morphine. 

The determination of the morphine content is a 
most important but controversial question, leading 
to modifications of standard procedure from time 
to time. 

The Indian Opium Factory sales of medical 
opium of standard strength for supply to medioal 
men and hospitals have increased from 511 lb. in 
1922 to 1,800 lb. of mriical opium powder and 
medioal opium cake of B P. 1932 strength in 
1936. During the year ending September 30, 1936, 
1578 lb. of crude morphine, 130 lb. of morphine 
hydrochloride, 14 lb. of morphine sulphate and 
284 lb. of codeine were sold from the Factory. 
Goiamine prepared by the oxidation of narcotine 
been made to supply special orders. 

literature on the problem of the loss of mor¬ 
phine from opium on storage has been summarized 


in an article by Dunnicliff, Ray and Singh*. Their 
investigations show that the morphine content of 
Indian opium does not fall if it is stored under 
anaerobic conditions in a moist condition but that, 
if dried at 60° and stored in contact with air, it 
suffers a rapid loss of the alkaloid. When dried at 
98°~100° and stored out of contact with air, the 
fall in morphine content is small. Simple tritura¬ 
tion of opium with lime shows that there are 
ammonium salts present, but it is claimed that 
their formation is not due to the degradation of 
morphine as hitherto believed. 

The consumption of excise opium in India has 
decreased steadily for the last six or seven years, 
the issues from the Ghazipur Factory having 
fallen from 12,767 maunds in 1919 to 5,665 maunds 
in 1936. This decline is to be attributed partly to 
the economic depression of recent years and partty 
to the steady increase in the duty on opium. To 
a large extent, opium-eating in India is quasi - 
medical, being used by the poor as a very common 
and highly valued household remedy. Its physio¬ 
logical importance depends not only on its mor¬ 
phine content but also on the presence of alkaloids 
like codeine, papaverine, etc., which assist in the 
relief of many ailments. 

The conclusion that opium may have an anti- 
malarial action was based on the low incidence of 
malaria in certain districts where opium was 
regularly consumed. Gordon affirmed the pro¬ 
phylactic value of narootino against malaria, but 
Chopra and Knowles 7 have shown that it has 
neither curative nor prophylactic value in malaria, 
even in large doses, 

Ahluwalia, Kochhar and Ray* oxidized narcotine 
to cotarnine in good yield and prepared a number 
of derivatives of cotarnine. One of these formed 
from resorcinol was found, like quinine, to be an 
antipyretic and toxic to Faramecia. Its acetyl 
derivative may possibly find some application in 
gynaecology, while cotarnine phthalate is a sty pic. 

The opium habit, the physiological results of 
smoking opium, the effect of opium and morphine 
on the human system and morphine addiction in 
India have alt received the attention of scientific 
workers and official commissions*, from the reports 
of which valuable information on these important 
sociological problems may be found. 


* Report on the Opium Factory, Ghazipur, by W. A, Duvk (Govern¬ 
ment Press, U.P., India, 1018.) 

* BuU. Ajrric. Research Xful. Puta. 116 (1051): Mm. D*t>. A{trie. 
India , 6, 1, 2 (1921); 8. 2, 3, 4 (1925); Agric. J. /«*., 8 (Xft22> 

* Pharm . J„ 98, 256 (1917). 

4 Anatgrt, 48, 221 (1918), 

1 J. 0km. 3o6 455 (1919); Bar 2473 (1926). 

* Proc. Nat. Irut. Sci. India , 1, 107 (1935). 

' Indian J, Mad, Aw., 18, 5 (1930). 

* J. Indian Ohm. Sac., 9, 215 (1932). 

1 "A.B.C. of Narcotic Drugs", by O. Ansetmluo, (League of Nations. 
Permanent Central Opium Board. Geneva, 1931.) Report of the 
Royal CoffinMoa on Opium. 1895. Report of live International 
Opium Commission, Shanghai 1909 {North China and Paile Nttc 
Herald Ltd., Shanghai lOflST "Indian Opium". Bull, Imp , In*t" 191 $, 
"Tlw Truth about Opium , by W. Brereton (1882). 
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Recent Caterpillar Plagues in Great Britain 


T HE epidemic occurrence of the caterpillars of 
the Antler moth (Charceas graminia L.) in the 
north of England and Scotland, and of the Willow 
‘Small Ermine' moth (Hyponomeuta rorella Hb.) in 
Suffolk, have been the subject of considerable 
comment, not to say confusion, in the daily Press, 
and since the two outbreaks are of a very different 
type a brief account of their essential features 
may be of interest . 

The species first mentioned is widely distributed 
throughout Great Britain, haunting chiefly moor 
or downland, and the poorer types of pasture, 
where the larva? feed on Festuca ovina , Nardus 
stricia> and grasses of a similar type. In lowland 
regions, the Antler moth appears never to increase 
to such numbers as to do appreciable harm ; but 
in hill districts from South Wales and Derbyshire 
northwards, moorland pastures, usually at a con¬ 
siderable elevation, may suffer very severely, the 
grasses being largely destroyed and only a brown 
mat' of dead grass left. The caterpillars then 
occur in such numbers as to be driven by starva¬ 
tion to migrate in vast hordes, blocking streams 
and water courses, or collecting in heaps at the 
base of walls or other obstacles. This migratory 
stage, if that term be applicable, is reached when 
the caterpillars have nearly completed their 
feeding, and although a certain proportion crawl 
downhill towards the lowland meadows, the latter 
never seem to be damaged. Antler moth out¬ 
breaks occur relatively infrequently, as the fol¬ 
lowing records show, although there may have 
been others on a smaller scale of which records 
have been overlooked, notably between 1827 and 
1881 ; 

1827 Skiddaw 1 . 

1881 Lancashire (Clitheroe)*, Derbyshire*. 
1884 Glamorgan 9 . 

1885 Selkirk 4 . 

1894-95 Selkirk and south-west Scotland 4 . 
1910 Glamorgan*. 

1917 Derbyshire*. 

1935 Wales (Brecon). 

1936 Brecon Beacons and Oader Idris, north¬ 
west England. 

1937 Cader Idris (slight compared with 
1936), north-west England, Scotland. 

It is evident, therefore, that outbreaks seldom 
occur for more than two years in succession in the 
same area, and often they are confined to single 
years with long intervals in between. The factors 


that lead to these enormous increases in numbers 
are at present unknown. The outbreak in Derby¬ 
shire in 1917 was investigated by Imms and Cole*, 
and they suggested that these factors were possibly 
climatic, and the fact that the hills were snow- 
covered in 1916-17 might have given the species 
greater protection during that winter. Since, 
however, the insect spends this season in the egg 
stage (a fact not then known) this explanation is 
not very likely to be correct. An alternative 
suggestion discussed by Imms and Cole was that 
the failure to bum hill pastures during the Great 
War had favoured the outbreak, but again this 
explanation can scarcely apply generally, and it is 
more probable that the causes of an outbreak are 
complex and due to the interaction of both 
climatic factors and the varying incidence of the 
natural enemies of the moth. 

The matter clearly needs investigation; but owing 
to the considerable period of years that may elapse 
between outbreaks and the necessity for intensive 
field and laboratory work every year, regardless 
of outbreaks, the problem would seem to be more 
appropriate to a university department with a 
succession of students than to a research worker 
in economic entomology, who would not be able 
to give annually so large an amount of time required 
to a problem that, taken over an average of years, 
is not of great economic importance. So far as 
direct control measures are concerned, nothing of 
a practical nature is yet known, since the value 
per acre of moorland grazing is so small that it 
will not carry any appreciable expenditure on 
caterpillar control. 

The Antler moth outbreaks are thus typical of 
a resident species that normally occurs in small 
numbers, but is occasionally released from the 
factors that exercise a natural control. 

The outbreak of the other species attracting 
attention, the Willow Small Ermine moth ( Hypo - 
nomeufa rorella) is of a different character. This 
moth, until 1936, was regarded as a very rare 
species in Great Britain, having been noted only 
in Sussex and Dorset, and even in these counties 
there seems to be no record of any permanent 
colony. In 1936, however, the marshland willow 
trees in the neighbourhood of Beccles in Suffolk 
were found to be heavily infested by the larva?, 
and specimens were also received from Bamby, 
farther down the Waveney valley, while a single 
specimen was taken at Rockland Broad in the 
valley of the Yare in Norfolk, some twelve miles 
from Beccles 7 . 
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According to Goldsmith, who first recorded the 
Suffolk outbreak*, larvae had been noted at Beccles 
some five years before his attention was directed 
to them. It is thus possible that there may have 
been a small nuclear colony of the species in Suffolk 
for many years. This, however, is not very likely, 
since the Beccles neighbourhood has been fairly 
well worked in respect of the Lepidoptera, and the 
‘nests’ of the larvae are so conspicuous that they 
could scarcely be overlooked. On the whole, it is 
more probable that the species is a recent arrival 
in Suffolk, having either flown or been carried by 
boat From the Continent. 

If this suggestion is correct, the conditions 
favouring an epidemic increase might easily have 
been fulfilled, since the moth would arrive without 
its natural parasites, and feeding upon willows in 
a marshland district, where other members of the 
genus are not abundant, it would gain some years’ 
start before being found by any indigenous para¬ 
sites. In 1936, the rate of parasitism was certainly 
very low. Mr, Stringer, of the British Museum 
(Natural History), reared from Beccles larva* the 
species Herp?stomm brunneicornis Grav., an ichneu- 
monid that frequently attacks the allied Hypono • 
rmuta pxdella ; but the writer obtained no 
parasites whatever either from Beccles or from 
Barnby material. 

Provisionally, thon, H. rorella may be regarded 
as an invader (in contradistinction to t he indigenous 
C. graminis), and although it is very unsafe to 
prophesy, it is at least possible that it will be 
increasingly parasitized, and even perhaps brought 
completely u uler control as soon as it is discovered 


by the parasites of our native species of Hypono* 
meuta —a process that might l>e hastened artificially 
if it were considered worth while. 

As to the economic importance of the insect, 
it is not possible as yet to give any definite opinion. 
If cricket bat willow or basket willow were attacked, 
the species might prove a serious menace, notably 
to the former, since the spraying of large trees is 
seldom commercially worth while. Fortunately, 
there is some hope that neither will be affected. 
In Suffolk, the trees that are suffering appear to 
i>e Salix alba (although the writer claims no expert 
knowledge in this respect ). However this may be, 
larvae of the rorella brought from Beccles, and also 
others reared in captivity from the egg, have been 
given the foliage of the true cricket bat willow, 
but neither in 1936 nor 1937 were they able to 
survive on it. Similarly, they refused to feed on 
Salix caprea or other ‘sallows’, or on one of the 
basket willows that was given them. The experi¬ 
ments were not sufficiently extensive to justify 
any final conclusion in respect of the cricket bat 
willow, but they are at least suggestive and show 
that H. rorella is very specific in its tastes. 

A note on the outbreak in 1936 was published 
in the Entomologist\ to which readers may be 
referred for a description of the larvae and the 
damage they do. J. C. F. F. 

1 flirtK “Kami Iim'ctu”, 507 (lss:j). 

“ Ormwxl. “Report on Injurious liHuvtV', 21 (1881). 

" ibid., lrt (1884). 

’ibid., VI (1885). 

* ibid., 12. (18SM) ; 18 (1805). 

* ImilH and Coir. J. H nrd Ayrir., 24. 518 (1917-18). 

5 Kryn'. Entonudogint. 69. 269 (1986). 

MaoMxudtJt' 66. 217 (1986). 


Nottingham Meeting of the British Association 


A S has already been announced, the annual 
meeting of the British Association will this 
year be held in Nottingham on September 1-8, 
under the presidency of Sir Edward Poult on. 
Twice previously the Association has held its 
annual meeting in Nottingham. In 1866, before 
the foundation of University College, Nottingham, 
Mr. Justice Grove, Q.C., the inventor of the Grove 
cell, was president. It was at this meeting that 
Wheatstone was president of Section A (Mathe¬ 
matics and Physics), before which Joule read a 
short paper on the heating effect of an electric 
current in a wire, and one wonders if this paper 
was an abridged version of that which Wheatstone 
is reputed to have rejected in his capacity as a 
referee for Royal Society publications. At the 
same meeting, Sir William Huggins gave an evening 


discourse on the applications of spectroscopy to 
the problems of stellar constitution. Among the 
more distinguished members present in 1866 were 
Frank Buckland, T. H. Huxley, A. R. Wallace, 
W. Crookes and H. E. Roscoe, while Dean Farrar 
contributed to discussions on the teaching of 
science in public schools, and 0. F. Varley reported 
on the Atlantic cable successfully completed a 
month before the meeting. Among the visits paid 
to local industrial undertakings was one to Messrs. 
Taylor’s bell foundry in Loughborough, and it is 
pleasant to think that members will again have an 
opportunity of visiting the works this September. 

In 1881 the University College, Nottingham, 
buildings in Shakespeare Street, near the centre 
of the city, were opened, and these were the head¬ 
quarters of the Association at its annual meeting 
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in 1893. Dr. J. S. Burdon Sanderson was president, 
and Sir Richard Glazebrook was president of 
Section A, which was remarkably active, and at 
whieh a committee presented a report on the 
foundation of a National Physical Laboratory. 

This year the Association will hold all its sectional 
meetings in the University College buildings in 
University Park, provided by the munificence of 
the late Lord Trent and opened by H.M. King 
George V in July 1928. Here the members will 
be able to enjoy extremely pleasant surroundings, 
and, if they wish, refresh themselves in an open- 
air swimming pool. 

Nottingham is the centre of a large number of 
industries ; its connexion with textiles is well 
known, and there are large chemical, mining, 
tobacco, bicycle and general engineering under¬ 
takings in the city and immediate vicinity. Since 
the last meeting here, interest in lace manufacture 
has declined, or, rather, been replaced by activity 
in hosiery manufacture. Visits to representative 
works have been arranged, including an excursion 
to a coal mine, and the Geography and Geology 
Sections of the Association are combining in a 
discussion on the potential resources of the area. 
Members visiting Nottingham for the first time 
will find muoh to interest them in the many 
excursions which have been arranged to the 
surrounding countryside. 

A meeting in which local members should be 
considerably interested is an evening discussion 
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arranged between six sections on the planning of 
the land of Britain. A joint meeting of the Educa¬ 
tion and Geology Sections to discuss the teaching 
of geology in schools is also likely to be keenly 
followed, and Mr. H. G. Wells's presidential 
address to the Education Section will naturally be 
of considerable interest. In addition to the evening 
discourses, one on “Illusions of Colour” to be given 
by Prof. H. Hartridge and another on “Grass and 
the National Food Supply” by Dr. R. E. Slade, 
a series of popular lectures for non-members has 
been arranged in the neighbouring towns. Dr. 
Alexander Wood will address a company of 
Nottingham children on “Noise”, Sir Gilbert 
Walker will talk to a Derby audience on “The 
Science of Sports”, Mr. R. Kay Gresswell will talk 
on “Rivers” at Lincoln, Dr. J. E. Constable on 
“Everyday Application of Physics” at Long Eaton, 
Prof. J. Walton on “Coal and its Origin” at Mans¬ 
field and Mr. T. M. Herbert on “Transport of 
Food” at Newark. 

The Lord Mayor and members of the City Council 
will hold a civic reception at Nottingham Castle 
on Thursday evening, September 2, and the College 
Council will give a garden party on September 7. 
On these occasions members should find ample 
opportunity of meeting many of the local scientific 
workers and citizens who are interested in the aims 
and objects of the Association and who are work¬ 
ing to make the Nottingham meeting a successful 
one in every way. 


Obituary Notices 


Prof. Thomas Mather, F.R.S. 

HOMAS MATHER was a man who worked his 
way tip to an important and honourable position 
from a starting condition devoid of all advantages 
due to financial or personal support. His early 
training was that of a carpenter. By strenuous 
evening study ho won a Whitworth Scholarship at a 
time when these scholarships were few in number 
and of greater money value than is nowadays the 
case. With the aid of this scholarship, ho supported 
himself at college throughout a fairly complete course 
of full-time study. His early education was not such 
as to make it possible for him to meet all the academic 
conditions at that time needed in order to qualify for 
a science degree. He could not get a degree but he 
could, and did* work hard at physical, mathematical, 
and engineering subjects, so as to leave college with 
a thorough grip of them. He next became an assistant 
to Prof, W. E. Ayrton at the start of the technical 
teaching work financed by the City and Guilds of 
London Institute, He followed Prof. Ayrton from 
the college at Finsbury to the one at South Kensing¬ 


ton which is now part of the Imperial College. On 
the death of Prof. Ayrton he succeeded him as pro¬ 
fessor of electrical engineering. When he died on 
June 23, he had lived more than eighty-one years* 
and during half that period he was a fellow of the 
Royal Society. 

Mather joined Prof. Ayrton*s staff at Finsbury in 
1881 before the College was actually built, and while 
the City-Guilds classes were carried on in a boys’ 
school, part of the playground of which was after¬ 
wards used as the site for the College. The classes 
at the sohool and later on at the College were held 
mainly in the evening, and were thronged with adult 
students all engaged in the new industry of electrical 
engineering. At that time, trained men were not to 
be found, and electrical engineering departments did 
not exist. There was a new and sudden demand for 
large laboratory classes to train men in the use of 
apparatus utilizing electrical currents of a magnitude 
previously unknown. The development of suitable 
training courses with corresponding testing appliances 
called for much ability and initiative. Prof. Ayrton 
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at first directed this work, but later on was content 
to leave it almost entirely in the capable hands of his 
assistant . The work grew in volume and altered in 
character with the change from the Finsbury to the 
South Kensington College, with the establishment of 
three-year College day-courses, and wit h the rapid 
development of electrical engineering. As years 
passed, the laboratories had to be enlarged and 
their equipment increased, and many new members 
of the staff had to be engaged. Mather throughout 
remained in control. The main work of Mather’s 
life consisted in the development of these 
laboratories and in the constant assistance given by 
him to those who worked in them whether as 
ordinary course students or as exceptional ones, 
like Duddell, carrying out important original 
work. 

For many years, Mather could not lecture since 
his speaking suffered from an impediment so serious 
that he often had to resort to paper to explain what 
he wished to say. He was quite unable to take part 
in the discussions at the Institution of Electrical 
Engineers, or at the Physical Society. Had he been 
ablo to do so, he would have been more adequately 
appreciated outside the College than was the case. 
His struggles to overcome his disability were at times 
pathetic, but during and after 1914, to the astonish¬ 
ment and delight of everyone who knew him, he 
was able to give lectures. These were highly esteemed 
by his students. 

From the pure science point of view, Mather’s 
most valuable work was an investigation concerning 
details in the improvement of the standard cell and 
involving an accurate determination of its electro¬ 
motive force. This work formed the subject of papers 
to the Royal Society, and was probably the main 
factor determining his election to the fellowship of 
the Society. 

Technical men will remember Mather best for a 
number of papers written, mostly in conjunction 
with Prof. Ayrton, dealing with improvements in 
the construction of electrical instruments of all kinds. 
An instance is a set of papers on galvanometers and 
accessories such as the well-known Ayr ton-Mather 
shunt. Another consists of his work on electrostatic 
voltmeters, which involved most skilful and careful 
design. These instruments were widely used in 
practice, since at the time they were first produced 
they were much wanted and were the best available 
instruments of their kind. The precision watt¬ 
meter of Mather and Duddell is another instance of 
the excellence and care in detail of Mather’s work. 
First-rate instruments and appliances suitable for 
college or industrial testing are now commonplace 
articles of commerce, but such a result could only be 
reached after much previous work had been done in 
laboratories established for technical teaching. Mather 
was one of the earliest and ablest pioneers in this 
work. 

In nature. Prof. Mather was most modest and 
firing. He was always kindly and willing to help in 
either simple or advanced work, and never wished 
to have such help acknowledged in public. He was 


personally much liked and was held in honour by 
all who knew him. It would be hard to value too 
highly the influence of a man who spent so many 
years guiding the laboratory training of ordinary 
students and in helping in the research work of others, 
many of whom have become highly distinguished 
men. 


Prof. Albert Griffiths 

Prof. Albert Griffiths was bom at Chester on 
October 8, 1867, and after the removal of his family 
to Manchester was educated at the Manchester 
Central School, the Royal College of Science, London, 
and in 1887 won the Dalton entrance scholarship to 
the Owens College, Manchester, then one of the 
constituent colleges of the Victoria University. He 
was one of the first students to read for the honours 
degree in physics of the University, and at the end 
of his first year was awarded the Heginbottom 
Scholarship. He obtained the degree of B.Scrwith 
first-class honours in 1890, and went to Germany 
to continue his studies at Freiburg. 

In 1893 Griffiths was elected to a Bishop Berkley 
fellowship at the Owens College, and commenced a 
series of electrical researches, an account of which he 
published in the Philosophical Magazine , vol. 39, in 
1895. Ho was appointed demonstrator in physios on 
the termination of his fellowship in 1895 and lecturer 
in physios at University College, Sheffield, in 1898. 

Griffiths obtained his D.Sc. degree in 1899 and in 
the following year, after acting ns head of one of the 
students’ hostels at Sheffield, was appointed head 
of the physios department of Birkbeok College, 
London, and ultimately professor of physics. He 
held this position until his retirement in 1933, and 
founded a school of research which concerned itself 
mainly with problems of diffusion of salts in solutions 
and improvements in the methods of determining 
coefficients of diffusion. Heart trouble set in during 
the summer of 1935 and became rapidly worse early 
in 1937 ; he died on May 24. He leaves a widow and 
one son. 


We regret to announce the following deaths : 

Prof. H. E. Armstrong, F.R.S., emeritus professor 
of chemistry in the Imperial College of Science and 
Technology, City and Guilds (Engineering) College, 
on July 13, aged eighty-nine years. 

Dr. A. A. Biaiinycki-Birula, formerly director of 
the Zoological Museum of the Russian Academy of 
Sciences, known for his zoological work in the Arctic 
and for systematic work on scorpions and (Solifugidm, 
aged seventy-three years. 

The Right Hon. Lord Ernie, M.V.O., president of 
the Board of Agriculture and Fisheries in 1916-19, 
who received the Gold Medal for 1935 of the Royal 
Agricultural Society “for distinguished service to the 
farming industry”, on July 1, aged eighty-five years. 

Prof. A, W. Gibb, emeritus professor of geology 
in the University of Aberdeen, on July 12, aged 
seventy-three years. 
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News and Views 


H.M. the Queen and the University of Edinburgh 

At a special graduation ceremonial on July 8, the 
Senatus Academicus of the University of Edinburgh 
conferred on Her Majesty the Queen the honorary 
degree of doctor of laws. The degree was conferred 
by the vioe-chancellor, Sir Thomas Holland, who 
expressed to Her Majesty the thanks of the Univer¬ 
sity. In her reply, Her Majesty said, V M thank you, 
Mr. Vice-Chancellor, for the very kind words with 
which you have admitted me to-day to your Roll of 
Honour, and I assure you that I deeply appreciate 
the distinction which the University of Edinburgh 
has conferred upon me. As a Scotswoman I know the 
high value which my fellow-countrymen set upon 
education, and the important part which a university 
such as this plays in the civic and national life. It is 
very gratifying, therefore, to me to feel that as a 
member of this great University I am connected with 
so important a centre of Scottish life and thought. 
It is my earnest hope that this ancient foundation 
will long continue to prosper, and 1 can assure you 
that its interest will always lie very' close to my 
heart**' Among those present were the Right Hon. 
Ramsay MacDonald, and Prof. J. Graham Kerr, 
two of the members of Parliament for the Scottish 
Universities. 

Sir David Pram, C.I.E., F.R.S. 

Scientific workers in general and botanists in 
particular will join in congratulations and good 
wishes to Sir David Pram on the occasion of his 
eightieth birthday, which he celebrated on July 11. 
Sir David Praia’s career as u botanist began with his 
appointment as curator to the Calcutta Herbarium 
some fifty years ago. After twenty-one years’ dis¬ 
tinguished service to the cause of botany, both pure 
and applies!, in India, Sir David was appointed to 
the directorship of the Royal Botanic Gardens, Kew, 
a post which he occupied no less successfully for 
seventeen years. On the present occasion, however, 
we think not merely of his many services to the 
welfare of science but also of his personality that lias 
gained for him both the esteem and the affection of his 
colleagues. It was this personality and his wise 
council that rendered Sir David so eminently suc¬ 
cessful during his presidency of the Linnean Society 
and of the Imperial Botanical Congress, and caused 
him to be in so great demand as a chairman. That 
his kindly charm and valued advice may be long 
spared to us will be the wish of all his colleagues. 

Prof* R* M« Gordon 

P»oy. R. M. Gordon, professor of tropical diseases 
of Africa m the University of Liverpool, lias been 
awarded the Chalmers Medal of the Royal Society 
of Tropical Medicine and Hygiene, which is given 
annually for research of outstanding merit in tropical 


medicine or hygiene. It is one of the conditions of 
the award that the recipient should be less than 
forty-five years of age. Prof. Gordon’s first ex¬ 
perience of medical research in the tropics was in 
Brazil, where he worked for several years on the 
Amazon, in the laboratory at Manaos directed by 
the late Dr. Wolferstan Thomas. After this, he was 
transferred to the staff of the Sir Alfred Jones research 
laboratory in Sierra Leone, West Africa, where he 
has since remained. In 1929 he became director of 
that laboratory, and in 1930 the University of Liver¬ 
pool elected him to the chair of tropical diseases of 
Africa. Prof. Gordon has not been in the fortunate 
position of being able to select a subject and settle 
down for a long period of years of quiet research, in 
a specially equipped laboratory, aided by well-trained 
laboratory assistants, and free from administrative 
and financial worries. On the contrary, he has at 
all times had to carry out many routine duties and 
has had distracting difficulties and responsibilities 
with which to contend. When it is remembered also 
that the whole of his research has been conducted in 
the trying climate of the worst parts of the tropics, 
it is a great testimony to his initiative and per¬ 
severance that he has succeeded in maintaining a 
standard of work which compares so well with that 
of colleagues working in much more favourable 
circumstances. 

Dr. Gordon’s first publication was from South 
America, in the year 1921, and dealt with an experi¬ 
mental investigation into the feeding habits of 
Stegomyia calopus. In 1922 he published a record of 
the anoylostomes collected at sixty-seven autopsies ; 
it was this early interest in the subject which led 
soon after to the publication from Sierra Leone in 
1925 of a very important paper “On the effect of 
Aneylottome, Aecaris and Trichuris infection on the 
health of the West African natives”. In bilharziasis, 
which constitutes a serious menace in large areas of 
Sierra Leone, as in many other parts of the tropics 
and sub-tropics, he has made notable advances by 
the discovery of a focus of Bilharzia mansoni infec¬ 
tion , and by a very complete experimental study of 
the mode of transmission, and of the much debated 
question of the anatomy of the oercarieo. His contri¬ 
bution to the study of malaria in many of its aspects, 
especially as it affects pregnant women in endemic 
areas, ami to the subject of metazoan immunity, 
assume the greater value the more research on these 
subjects advances. His latest paper records the 
discovery of typhus fever in West Africa, a discovery 
which is clearly destined to have far-reaching results. 
His investigations into the distribution and bionomics 
of anopheline mosquitoes in the .Freetown area, 
carried on steadily now for many years, have yielded 
and will yield valuable data applicable to similar 
regions throughout the tropics. 
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General Hertzog and the South African Protectorates 

Genwhal Hertzog, Prime Minister of the Union 
of South Africa, on his return to South Africa from 
attending the recent Imperial Conference in London, 
once more raised publicly the question of the transfer 
of the administration of the native Protectorates in 
South Africa from tho Imperial Government to the 
Government of the Union. According to a message, 
which appeared in The Times of July 7, he alleged 
that the British Government 1 ms failed to carry out 
pledges of early transfer, which were not only con* 
veyed to him personally by the responsible minister- 
on several occasions, but also were embodied in the 
agreement which formed the substance of the aide* 
wdtnoire framed and made public in 1935. He went 
on to assert that instructions issued by the British 
Government to its administrative officials in the 
Protectorates havo failed to carry out an undertaking 
to direct those officials to bring their influence to 
bear on the natives in such a manner as to induce in 
them an attitude favourable to the transfer to the 
Union. 

Mr. Malcolm MacDonald, Secretary of State for 
Dominion Affairs, lost no time in his reply to General 
Hertzog’s criticisms. In a statement to the House of 
Commons on July 9, he made it clear that not only 
was there no agreement that transfer would take 
place within a specified time, but also that when 
General Hertzog had urged upon him in a personal 
interview that transfer should begin in the near 
future, he had pointed out in his reply that the 
situation described in tho aule-m&moire had not 
greatly altered. Further, lie went on to indicate 
that General Hertzog has been kopt fully advised of 
developments in the matter of the Protectorates, not 
least of the terms of the instructions issued to officials, 
in which he has fully concurred. Not only did Mr. 
MacDonald's action meet with the full approval of 
the House, but also his further reiteration of the 
pledge that no action in the matter of transfer would 
l>e taken without previous consultation of the 
inhabitants of the Protectorates received its full 
endorsement. 

Grassland Management in Great Britain 

In his presidential address delivered on July 14 to 
the Fourth International Grassland Congress held at 
Aberystwyth, Prof, R. G. Stapledon gave an in¬ 
teresting summary of his views concerning the 
approach to grassland problems in general and also 
in relation to the special circumstances of grassland 
management in Great Britain. The most hopeful line 
of attack on the general problem, Prof. Stapledon 
believes, is by employment of the regional survey 
method, as developed by the Aberystwyth workers 
in their treatment of the grasslands of Wales, The 
procedure is to map, classify and plan on the basis 
of natural regions; adapting to each the oorrect 
type of implements, fertilizers and especially the 
correct strains of seeds. The breeding of herbage 
plants should be carried out in the area for which 
they are intended, and interchange of genes between 


different countries is more likely to be fruitful than 
interchange of seeds. Of the many factors concerned 
in the making of useful grassland, the animal is by 
far the most important; next comes the leguminous 
plant. Improvement in many instances consists in 
setting up such soil conditions that a suitable legume 
will grow, and then adopting a system of manage¬ 
ment to favour the legume as well as the grazing 
animal. Then follows the possibility of growing 
superior herbage plants that had never succeeded 
before in that area. 

Turning now to some of the special problems of 
grassland farming in Great Britain, Prof. Stapledon 
made a strong case for the use of the plough on 
grassland wherever possible. The method should be 
to graze hard before breaking up with the view of 
laying up a store of organic manure or ‘stock nitrogen* 
in the soil. After ploughing a dressing of lime is 
given, and the accumulated fertility is then in shape 
to be cashed in the form of some arable crop or 
immediately put back into still better pasture. 
Another point of the greatest importance is the 
production of out-of-scason keep. Much has been 
done lately to conserve summer grass in dried form 
for winter feeding, but some progress has been made 
in growing good quality fresh grass for use between 
December and March. It is a case of species and 
management. Choosing winter green strains of 
plants, the grass is heavily manured through the 
growing stock, further assisted by a little mineral 
nitrogen, and rested from the end of summer on¬ 
wards. Working in this way, tho Aberystwyth 
workers have secured on occasions as much as tons 
of dry matter per acre with 14 20 per cent of crude 
protoin between Christmas and the end of March. 
Here again young leys offer more possibilities tlrnn 
permanent pasture. 

Archaeological Excavations at Tell Du weir, 1936-37 

An exhibition of antiquities from Tell Duweir, the 
ancient Laohisb, in Palestine, opened at the Woll- 
eotne Research Institution, Euston Road, London, 
N.W.l, on July 12. These antiquities, with an 
extensive series of photographs of the site and of 
the work of excavation in progress, represent the 
results obtained by the Wellcome-Marston Archaeo¬ 
logical Research Expedition to the Near East in the 
season 1936 37. The excavations were again under 
the direction of Mr. J. L. Starkey. The operations 
of the season were directed mainly to the investigation 
of three areas—tho north-east corner of the mound 
on ground rising from the valley to the level of the 
moat of the Hyksos period; the great rock-cut 
excavation of shaft discovered in 1935, now ascer¬ 
tained to measure eighty-five feet long by seventy 
feet broad, with a depth of ninety fwt ; and the area 
lying behind the south-west gate, with the rising 
ground to the east reaching up to the walls of the 
Jewish palace. In the last-named area, water-borne 
deposits on the ancient roadway as it descends 
sharply on approaching the threshold of the inner 
gate, which had been due to the blocking of the 
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drainage by the fail of the gateway befoi* assault 
ami conflagration, afforded the first tangible arohfeo- 
logical evidence differentiating the two Babylonian 
attacks of 597 b.c. and 588 b.c m hitherto not clearly 
to be distinguished. Tunnels cut in the contents of 
the great shaft—water-borne deposits, overlying the 
stones of the collapsed walls of the Jewish city—have 
as yet afforded no evidence of exits or means of 
access, nor can the purpose of the shaft yet be 
determined. Work on this rock-cut shaft, it can be 
seen, was still incomplete, when it was abandoned, 
possibly tie a result of frontier troubles before the 
fall of the Jewish kingdom, 

A NOTEWORTHY feature among the exhibits is the 
collection of scarabs, which with tho character of 
the amulets found at Tell Duweir in Sixth and 
Seventh Century tomb-groups illustrate the per¬ 
sistent influence of Egyptian beliefs and ways of 
thought among the peoples of southern Palestine. 
In one of the numerous rook tombs of the north -east 
comer of the Tell nearly two hundred scarabs of the 
Eighteenth and Nineteenth Dynasties were found. 
A continuous series of scarabs with the Royal name 
now covers tho whole period of Egyptian occupa¬ 
tion, with the exception of a gap of some fifteen years 
under Akhenaten and Tutankhamen. One of the 
most interesting objects in the exhibition, however, 
is a copj>er dagger, found in the excavations of 1934, 
but recently cleaned by tho Palestine Museum of 
Antiquities and on loan by the Palestine Govern¬ 
ment. It belongs to the Hykos period and is cer¬ 
tainly not later than 1600 b.c. Its interest lies in 
the fact that it is now seen to boar on one side 
characters in a pictographic script, affording proof 
of the development of a script independently of both 
Egypt and Mesopotamia. With the evidence of these 
pictographs of the now famous inscribed ewers and 
of tho no less remarkable Lachiah letters of the pre- 
oxilic period, of which a detailed study by Dr. Harry 
Torczyner is now in the press, it is now possible to 
piece together something of tho history of the 
development of writing in Palestine. The exhibition 
will remain open until August 7, a cinematograph 
film of tho work of the expedition being shown twice 
daily ; and on July 16 at 5.30, and July 28 at 0 p.m. 
lectures on the now discoveries will be delivered by 
Mr. Starkey at the Wellcome Research Institution. 

Gold Mining with the Aid of Aeroplanes 

Messrs Fraser and Chalmers, of Erith, Kent, 
have recently equipped a gold mine at Progress© in 
Peru, which is at a height of 12,800 feet above sea- 
level in an almost inaccessible district about ninety 
miles south-west of the city of Cuzco. A description 
of this mine and of some of the difficulties that had 
to be overcome in transporting the whole of the 
mine equipment, weighing 150 tons, and the build¬ 
ings, weighing about 1,000 tons, to the site of the mine 
is given in the GUP.C. Journal (General Electric Co.) 
for May by W. Bullock. A railway line runs to within 
about seventy miles of the mine ; the connexion 
between them Is a mountain track, which can only 
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be traversed by mules and llamas, and the journey 
takes fourteen days to complete. As the track oyer 
the mountains is often merely a narrow ledge on 
the side of a steep hill, it is impossible to carry by 
animals pieces of machinery or equipment more than 
10 feet long. Sectionalizing the plant to this extent 
rendered this mode of transport impracticable. The 
engineers therefore chartered and equipped two 
aeroplanes, each capable of carrying a load of two 
tons. In this way it was found possible to transport 
reasonable loads by air. The actual time taken by 
air was about one hour and that taken by a llama 
was 14 days. The cost of the latter method, if it 
had been practicable, would have been one third the 
cost of transport by air. The ore, after being mined, 
is reduced in a ‘breaker* and brought into the mill 
on a belt conveyor. It is crushed to pieces of about 
2 in. cube size and distributed into a 450-ton crushed 
ore bin situated behind the stamp mill, which is 
provided with 24 stamps each having a falling weight 
of 2,100 lb. 

Pollution of Sea and Shore by Oil 

For several years, persistent complaints have been 
made about the damage caused to organisms upon the 
sea-shore and particularly to birds which frequent 
the surface by oil discharged from ships. The number 
of birds whose feathers become so coated with the 
discharge that they are imable to fly or to dive for 
food, and in consequence die a slow death from 
starvation, has been reported to be veiy great in 
some years and in some places. From preliminary 
investigations into the whole subject of oil pollution 
at sea. Prof. N. K. Adam has written a report, 
submitted to the Council of the Royal Society, and 
printed for private circulation, the general effect of 
which is to allay some of the fears aroused by the 
earlier records and surmises. In tho seas about the 
British Isles, the principal sources of oil are wrecks, 
fuel oil accidentally discharged, usually from ballast 
tanks, and sludge from the cleaning of oil tanks on 
tankers or oil-burning ships. But the nuisance due 
to the oil appears to have diminished in recent years, 
owing partly to tho regulations which now prohibit 
the discharge of oil or oily water near the coast, and 
partly to the increased use of separators on board 
ships. A reassuring statement is that fuel oil entirely 
\om» its tendency to spread after a few weeks at 
ordinary temperatures on a water surface in contact 
with gravel. On the surface of the sea also it seems 
to disappear, for it is rare to see an oily film, and 
it has been found that no appreciable amount is 
present as an invisible film. 

As regards damage caused by oil to marine plant 
and animal life, the evidence is inadequate and often 
contradictory. Prof. Adam’s impression is that, the 
moderate amount of pollution round our ooaats 
appears to be doing little damage to life, other than 
birds, either between tide-marks or below low tide 
level; and that in other places, if there is very 
heavy and continuous oil pollution, life between tide- 
marks is seriously affected, but there is not much 
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evidence of damage below low tide. Tho impression 
of the present writer, however, for what it is worth, 
is that in a limited area whero pollution may be high, 
animals not exposed between tide-marks suffer and 
may be ox tormina tod, and the supposition was that 
even if adult sessile forms may bo able to withstand 
pollution, the delicate free-swimming ciliated larvae, 
by which most sessile forms propagate, succumbed, 
and multiplication accordingly ceased. Hut that and 
several other matters referred to in the report await 
the test of experiment. 

Economic Value of an Experiment in Transplanting 

For some seventy years before 1017, the State of 
Pennsylvania possessed no beavers, and in that year 
two, imported from Wisconsin, were sot free. Between 
1917 and 1924, 94 beavers were imported and liberated 
at a cost of about 50 dollars each. So rapidly did 
the creatures multiply that it soon became necessary 
to transfer some to other parts of the State. A survey 
by the Board of Game Commissioners gives an idea 
of what the increase meant : in 1931 there were 899 
beaver dams with an estimated population of 4,377 ; 
in 1934, the population had risen to 15,000. During 
the trapping season of 1934 the number of beavers 
taken was 6,455, and tho pelts brought tho trappers 
a sum total of 22,610 dollars. Wherever beavers are 
doing damage, as in farming communities or in 
irrigation areas, the policy of tho U.S. Bureau of 
Biological Survey has boon to enoourage and aid in 
the transference of the animals to carefully selected 
sites whore their dam building may aid in the cause 
of conservation. To further this policy, the Bureau 
has published a Farmers Bulletin (No. 1768) on 
“Trapping and Transplanting Live Beavers”, in 
which live-beaver traps are described and trapping 
methods and transport are discussed for the help of 
farmers, stockmen, foresters and others interested 
in beaver control. 

An Air-Conditioning Unit 
An air-conditioning unit is usually a small cabinet, 
the only external evidonco of its purpose being two 
small grilles. In Engineering of July 9, a description 
is given of one meant- to stand on the room floor and 
placed near a window os tho air inlet can then be 
readily arranged. It is about 40 in. high, 30 in. wide 
and 18 in. deep. It is electrically operated, and tho 
supply cable con be plugged into any existing power 
point such as one used for a radio cabinet. With the 
air-cooled type this is all that is required, but with 
the water-cooled type connexions are needed with 
the water supply. In both summer and winter, the 
incoming air is first filtered ; the inlet is a permanent 
fixture and does not interfere with opening the 
window for cleaning. Otherwise tho window is kept 
closed to keep out the noise of street traffic. The fan 
is driven by a motor independent of the fans used 
for cooling and so can provide ventilation without 
either heating or cooling, if the outside air is in the 
desired condition. The cooling of the air and the 
removal of excess moisture by condensation is 
effected by a special refrigerator. The condensate is 


then re-evaporated and carried outside, so no drain¬ 
pipe is required in the air-cooled unit. For increasing 
the moisture in the air, the water in the humidifier 
tank is vaporized by an electric immersion heater. 
Tho relative humidity is settled by a hygrostat 
which automatically controls the heater. A small 
neon light indicates when the heating elements are 
working, and reminds the occupant to consider 
whether it is advisable to turn off the heat at night 
when leaving the conditioning plant running. 

Atmospheric Pollution 

The twenty-second report on atmospheric pollution 
contains an account of observations for the year end¬ 
ing March 31, 1936 (London : 1T.M. Stationery Office, 
1937. 6.9. net). Reviewing the lost twenty years, it 
is concluded that the effort and propaganda of tho 
period have brought about an appreciable roduction 
in air contamination. This now seems to have ceased, 
or oven changed to a slight rise, probably on account 
of the increased industrial activity. Again the 
figures for some London stations are very high, 
especially for sulphur. Westminster shows some of 
the highest figures, and compares very unfavourably 
with some of the industrial areas, In some cases, 
remarkable improvements have been rendered over 
a period of years, and the causes deserve scrutiny, 
Tho report is cautious in its interpretation, as the 
difficulty of sampling is obvious. At Burnley a fifty 
per cent fall has been recorded in ten years -attributed 
to tho removal of a factory. Attention is directed 
to the high drop at Wakefield in total deposit, from 
613 tons per squaro mile in 1924 to 227 tons in 1935. 
This may bo associated with tho persistent efforts 
made by the authorities there, and shows what is 
possible when those who wield political power treat 
seriously the problem of cleaner air. Unfortunately, 
it is only too rare that in local authorities the will 
and wish to improve the atmosphere are combined. 
The most important development recorded is the 
initiation of an intensive survey in and around 
Leicester -selected because it is relatively isolated 
from other industrial areas likely to prove disturbing 
factors. 

Empire Conference on Tuberculosis 

The Minister of Health, Sir Kingsley Wood, de¬ 
livered the inaugural address on May 3 at the Empire 
Conference on the “Care and After-care of the 
Tuberculous” at Overseas House, St. James’s, London. 
He first reviewed tuberculosis as a cause of mortality 
in England and Wales. The standardized death-rate 
from this disease has fallen from 3,638 per million 
of population in 1851-55 to 687 in 1935 ; neverthe¬ 
less, tuberculosis in this country still comes next to 
canoer in the list of killing diseases. Sir Kingsley 
next dealt with the public provision for the treatment 
of tuberculosis—29,000 beds in approved institutions 
—and the amount of expenditure thereon. He 
commended particularly the value of village settle¬ 
ments for treatment and after-care, and emphasized 
the importance of the after-care of patients who did 
not enter a village settlement. 
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Tuberculosis (Attested Herds) Scheme 

The Minister of Agriculture and Fisheries has 
amended the Tuberculosis (Attested Herds) Scheme 
(England and Wales) dated January, 1935, by the 
issue of a revised scheme, which came into force on 
June 1. The purpose of the new scheme, which 
adheres to the principles of the earlier one, is to 
encourage the addition of herds to the register of 
herds officially certified to be tuberculosis-free, by 
the offer of additional financial inducements to 
owners of cattle herds to qualify for a certificate 
of attestation. Further information in regard 
to the scheme may be obtained from the Secre¬ 
tary of the Ministry, Whitehall Place, London, 
S.W.l. 

International Population Congress at Paris 

Under the patronage of the International Union 
for the Scientific Investigation of Population 
Problems, a congress will be held in Paris for the 
discussion of the^o problems on July 29~August 1, 
The congress is organized by the French National 
Committee of the Union, under the presidency of M. 
Adolphe Landry, a former Cabinet Minister. Among 
the members of the organizing committee may be 
mentioned, MM. P. Rivet, J. Alquier, H. Bunle, 
A. Demangeon, M. Huber, R. Legendre, A. Siegfried 
and other distinguished workers in the field of 
demography. It is expected that there will be many 
representative delegations from a large number of 
countries. From Great Britain there will be members 
of the British Population Society, prosidod over by 
Prof. C. B. Fawcett, and of the Population Investiga¬ 
tion Committee, presided over by Prof. A. M. Carr- 
Saunders, and others, America will send Prof. P. K. 
Whelpton, Dr, Warren S. Thompson and others. 
Delegations are also expected from Belgium, Czecho¬ 
slovakia, Denmark, Germany, Holland, Hungary, 
Italy, Rumania, Sweden, and perhaps India and 
Japan. 

The subject-matter of the congress is divided into 
two main groups : quantitative problems, namely, 
historical demography, contemporary demography, 
including existing statistics, movements and inter¬ 
national migrations, mortality, fertility and so on, 
anti the resulting economic and social problems ; and 
qualitative problems, namely, biometry, ethnology, 
transmission of characters, eugenics. Two questions 
are specially put forward for discussion, namely, 
(1) “Do la meiileure m^thode pour d^gager et mesurer 
la tendance du mouvemont naturel de la population” ; 
and, (2) “La biometric diff&rentielle et la biotypologie, 
comine xn6thodes pour la classification des individus 
et des groupes”. It is clear that the congress 
has plenty of work before it. It has been announced 
that the opening session will be honoured by the 
presence of the President of the French Republic, 
M. Albert Lebrun, and will take place at the 
Maison de la Chimie, 28 rue Saint-Dominique. All 
inquiries should be addressed to Hie Congrte 
International de la Population, 18 rue de l'Estra- 
pade, Paris, V. 
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Leverhulme Research Fellowships 

Among the list of Leverhulme Research Fellowships 
and Grants for 1937 are the following, who will carry 
out their researches at the places indicated ; 

Research Fellowships : Prof. D. H. Bangham, 
professor of inorganic chemistry, Egyptian Univer¬ 
sity, Cairo, the wetting of solid surfaces and the phe* 
nomena of spreading liquids thereon (Great Britain); 
Dr. D. Enid Charles, research fellow, Department of 
Social Biology, London, the mechanism of population 
decline with special reference to Scottish population 
problems (University of Aberdeen); Dr. C. W. 
Davies, senior lecturer in chemistry, Battersea 
Polyteohnic, adsorption at liquid surfaces (University 
College, London); O. V. S. Heath, research worker, 
Institute of Plant Physiology, London, carbon 
assimilation by the green plant (Imperial College, 
London); Dr. J, de Graaff Hunter, late director. 
Survey of India, planning and execution of geodetic 
triangulation of great extent (renewal of present 
fellowship) (England) ; G. W. B. Huntingford, 
farmer, Kenya Colony, member, Nandi Land Trust 
Board, Government examiner in Nandi language, 
sociology of the Dorobo, a forest people of Kenya 
(Kenya); Dr. J. W. H, Lugg, biochemist , Imperial 
College, London, preparation and amino acid analysis 
of pasture plant proteins (Imperial College, London) ; 
J. P. M. Prentice, solicitor, meteors and meteor 
streams (England and North Africa) ; Dr. H. Scott, 
assistant keeper, Department of Entomology, British 
Museum, biogeographicai research on the fauna of 
the highlands of South Western Arabia (Arabia); 
G. Soligman, chairman, British Group, International 
Commission of Snow, the transition of fim enow into 
glacier ice (Switzerland); I)r. H. W. Thompson, 
departmental demonstrator. Old Chemistry Depart¬ 
ment, University Museum, Oxford, correlation of 
data derivable from the spectra of polyatomic mole¬ 
cules with chemical problems (Pasadena). 

Research Grants ; Dr. D. Elliot Dickson, colliery 
surgeon, Lochgelly, Fife, occupational morbidity in 
coal miners (Scotland); Dr. E. M. Lind Hendricks, 
research worker, Imperial College, London, geological 
research in Cornwall (Cornwall); G. Manley, senior 
lecturer in geography. University of Durham, the 
helm wind of the Northern Pennines (England ); 
Dr. R. E. Mortimer Wheeler, keeper, London Museum, 
origins in northern Franca of later prehistoric 
civilizations of Britain (France); Dr. M. Wilson, 
reader in botany, University of Edinburgh, a com¬ 
parative study of the diseases of the Douglas fir in 
Europe and North America (Canada). 

Beit Memorial Fellowships 

The following elections have been made by the 
trustees of the Beit Memorial Fellowships for Medical 
Research : 

Fourth Year Fellowships (value £500 a year) ; 
Dr. R. P. Cook, to continue his research on cholesterol 
metabolism in reference to the cause of atheroma in 
blood vessels (at the Institute of Biochemistry, 
Cambridge) ; 6. L. Cowan, to continue his research 
on the neuro-musoular transmission of nervous 
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excitation (at the Department of Pharmacology, 
University College, London); Dr. D. E. Green, to 
continue his studies on intracellular enzymes and on 
the influence of vitamin B on oxidation processes (at 
the Institute of Biochemistry, Cambridge) ; Dr. M. 
Jowett, to continue his study of the action of narcotic 
drugs on the metabolism of the central nervous 
system (at the Biochemical Laboratory, Cardiff City 
Mental Hospital). 

Junior Fellowships (normal value £400 a year) : 
I. A. Anderson, for research on iron analyses of diets 
of women of the poorer classes at Aberdeen, and 
studies on the treatment of amemia (at the Metabolic 
Research Laboratory, Al>erdeen Royal Infirmary); 
Dr. D. Beall, for work on sterol metabolism, with 
special reference to sex hormones (at the Department 
of Pathology, British Postgraduate Medical School, 
London); J. G. Chalmers, for work on the role of 
polycyclic hydrocarbons in experimental tumour 
production (at the Glasgow Royal Cancer Hospital) ; 
Dr. F. C. Courtice, to study the influence of insulin 
and endocrine secretions on the metabolism of pro¬ 
longed muscular exercise (at the Physiology Labora¬ 
tory, Oxford); H. Davson, to study the cause of 
primary chronic glaucoma of the eye) at the Depart¬ 
ment of Physiology and Biochemistry, University 
College, London ; Dr. T. R. R. Mann, for research 
on intracellular compounds of blood pigment and the 
metabolism of oxalic acid in mammalian tissue (at 
the Molteno Institute, Cambridge) ; Dr. Antoinette 
Pirie, to study the metabolism of filterable organisms 
by analysis of their enzyme systems (at the Institute 
of Biochemistry, Cambridge); Dr. D. Richter, for 
work on the action of adrenaline and related sub¬ 
stances on the metabolism of individual organs (at 
the Institute of Biochemistry, Cambridge). 

Travelling Fellowships in Tuberculosis 

The Medical Research Council has awarded 
Dorothy Temple Cross research fellowships to the 
following, who intend to study problems of tuber¬ 
culosis at centres abroad, during the academic year 
1937-38 : Dr. B. C. Thompson, formerly assistant 
tuberculosis officer, Durham Comity Council (renewal 
of present fellowship for three months); R. H. R. 
Belsey, resident surgical officer, Hospital for Con¬ 
sumption and Diseases of the Chest, Brompton, 
London ; Dr. B. M. Maxwell, senior assistant medical 
officer, Cheshire Joint Sanatorium, Market Drayton ; 
O. S. Tubbs, chief assistant to a Surgical Unit, St. 
Bartholomew’s Hospital, London; Dr. Enid M. 
Williams, assistant lecturer in tuberculosis, Welsh 
National School of Medicine, Cardiff. 

British Empire Cancer Campaign 

Th» quarterly meeting of the Grand Council of the 
British Empire Cancer Campaign was held on July 12. 
On the recommendation of the Scientific Advisory 
Cdmmittee, the following grants were approved : 
£590 to Dr. P, M. F. Bishop, at Guy’s Hospital, for 
the expenses for one year of certain investigations in 
regard to endocrine therapy in relation to cancer; 
£250 to Prof. G. I. Finch* at the Imperial College of 


Science and Technology, for the expenses of an 
investigation, on behalf of the Scientific Advisory 
Committee, into the nature and structure of car¬ 
cinogenic compounds ; and £100 to Dr. P. R. Peacock, 
at the Glasgow Royal Cancer Hospital, for the 
purchase of special apparatus for the continuation 
of his cancer research. On the recommendation of 
the Joint Committee of the Campaign and of Mount 
Vernon Hospital, Dr. G. Cranston Fairchild was re¬ 
appointed the William Morris research fellow in 
radiology at that Hospital for a further period of 
one year. The William Morris research fellowship 
was established five years ago by a generous donation 
of a capital sum of £25,000 by Lord Nuffield. 

Occultations of Mars and Venus 
If the evening sky is clear on July 17, an interesting 
observation can be made without a telescope (though, 
preferably, slight optical aid is desirable) of the 
occupation of the planet Mars by the moon. The 
disappearance of Mars, as seen from a station near 
Greenwich, takes place at the moon’s dark limb (the 
ago of the moon being 9*7 days) at position angle 
53° from the north point of the disk, measured east¬ 
wards, at 21 h 13™ U.T. (22 h 13 m Summer Time). 
The reappearance of Mars at the moon’s bright limb 
is at position angle 326° at 22 h I0 m U.T. or 23 h 10 m 
Summer Time. The apparent diameter of Mars is 
about 14* and its stellar magnitude — 0*8. A map 
in tho B.A.A. Handbook for 1937 gives the limits 
on the earth’s surface of the visibility of this occulta- 
tion. The ocoultation of Venus by the moon on 
August 3 takes place in full daylight and cannot, 
in any event, be seen from southern England. The 
southern limit of visibility of partial ocoultation, m 
given in J. Brit. Ast. Assoc., March, p. 187, runs 
approximately between Hull, Bradford and a little 
north of Blackpool ; the southern limit of total 
oecultation runs from just south of Bridlington, to 
Borough Bridge anti just north of Camforth. At 
Edinburgh, the disappearance of Venus is due at 
8 h 26 m U.T. at position angle 159° from the north 
point of tho moon’s disk, and the reappearance at 
position angle 212° at 9 h l m (add I h to convert to 
Hummer Time). The phenomenon will require 
telescopic aid generally, though Venus can on 
occasions be ‘picked up’ in daylight by keen-sighted 
observers. The moon’s ago is 26*2 days, so that 
the crescent is a very narrow one. Venus is in its 
gibbous phase, the ratio of the illuminated area of 
the disk to that of the entire apparent disk (17* in 
diameter) being 0*67. Its stellar magnitude is — 3*6. 
The position of Venus on August 3 at 9 h is E.A. 
5 h 53 m *0 ; Dec. + 21° 20'. 

A New Comet (1937 f) 

A new comet was discovered on July 4 not far 
from the star, p Persei (Algol), by Mr. Finsler at 
Zurich. At discovery, the comet was diffuse without 
a central condensation of nucleus, but two days 
later, according to an observation made at Barcelona, 
a nucleus was observed as well as a short tail some¬ 
what more than 1° in length. The International 
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Astronomical Union Circular No. 664 from Copen¬ 
hagen gives elements of the comet derived from 
observations made at several observatories from 
July 4 to July 7. Independent elements of tho 
comet’s orbit are derived by Holler (Copenhagen), 
Kwiek (Poznafi) and Cunningham (Harvard). These 
elements give the time of perihelion passage, re¬ 
spectively, as August 12-436, 11‘139 and 14*52 U.T. 
The ephemeris derived from Mfiller’s elements gives 
the position of the oomet at (P 1 U.T. on July 14, 1ft 
and 22 as follows • 

H A. N Decl. 

July 14 3* 17-5 m 45° 43' 

18 3* 25 -t) w 49° 59' 

22 39*1* 55® 31' 

Dr. Steavonson has already observed this comet, 
which promises to be an interesting object. Its 
present magnitude is 7, but thodocrease in its present 
heliocentric and geocentric distances, 1*05 and 1*25 
units respectively, will probably cause a considerable 
increase in brightness. 

Announcements 

The first award of the Johannes Schmidt Medal 
has been made to Mr. Henry (I. Maurice, fisheries 
secretary of the Ministry of Agriculture and Fisheries, 
and president of the International Council for the 
Exploration of the Sea, in recognition of his great 
services to international oceanographical and fisheries 
research. Most appropriately the presentation, by 
H.R.H. Prince Waldemar of Denmark, was made in 
the new offices of tho Council in Charlotteulund Slot, 
on tho occasion of the thirteenth annual meeting of 
the Counoil, which, was held on July 5-10. 

In connexion with the centenary celebrations of 
the University of Athens (see Nature, May 1, p. 749), 
the honorary degree of doctor of science was con¬ 
ferred upon Sir Napier Shaw, formerly director of 
the Meteorological Office and honorary president of 
the Commission for the Exploration of tho Upper Air. 

The following officers have been elected to the 
Council for the year 1937-36 of the Institution of 
Electrical Engineers : President , Sir George Lee ; 
Vice-Presidents , Sir Noel Aahbridge, Mr. J, R. Beard ; 
Hon . Treasurer, Mr. W. McClelland. 

The following, among others, were granted Civil 
List pensions during the year ended March 31, 1937 ; 
Mrs. Jessio Bennett, in recognition of the services 
rendered by her husband, the late Mr. Arthur 
Bennett, to botanical scionce (£60); Dr. Maurice 
Copisarow, in recognition of his services to science, 
and in particular to chemical research (£130); Mrs. 
Elizabeth MaoKenzie, in recognition of the services 
rendered by her husband, the late Mr. Donald 
MacKenzie, to the study of anthropology, mythology 
and folk-lore (£70). 

The following appointments have recently been 
made in the Colonial Service: R. A. Wright, 
veterinary offioer, Malaya; R. J, A. W, Lever 
(entomologist, British Solomon Islands Protectorate), 
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entomologist, Fiji; C. Swabey (assistant conservator 
of forests, Trinidad), forestry officer, Jamaica ; K. J. 
Johnston (superintendent of surveys), assistant 
surveyor general, Ceylon ; A. V. Lawes (surveyor, 
Tanganyika), surveyor, Gold Coast; H. M. W. 
Nicholson (assistant pharmacist), pharmacist, medical 
department, Tanganyika; H. F. Rainsford (staff 
surveyor, Tanganyika), computer, survey depart¬ 
ment, Uganda; W. F. Wegener (assistant chief 
mechanical engineer), chief mechanical engineer, 
Federated Malay States Railways ; W. W. Williams 
(assistant superintendent), superintendent of surveys, 
Ceylon ; L. G. O. Wood house (assistant surveyor 
general), deputy surveyor general, Ceylon. 

Prof. Paul Montel, professor of the theory of 
functions and theory of variability at the Sorbonne, 
has been elected a member of the Section of Geo¬ 
metry of the Paris Academy of Sciences, in succession 
to the late Prof. E. Goursat. 

M. L£on Quillet, director of the ficole Central© 
des Arts et Manufactures, and professor at the 
Conservatoire des Arts et Metiers, Paris, has been 
nominated an honorary vice-president of the Iron 
and Steel Institute. 

Profs. Jules Bordet, director of the Pasteur 
Institute of Brussels, and Pierre Nolf, president of 
the Red Cross, have been awarded the Grand Cross 
of the Order of Leopold. 

Dr. Rufus Cole, director of tho Hospital of the 
Rockefeller Institute for Medical Research since 1909, 
has retired. His successor is Dr. Thomas Milton 
Rivers, who has been a member of the board of 
scientific directors of the International Health 
Division of the Rockefeller Foundation since 1927. 

The Paul Appel Prize and Gold Medal of the 
Renaissance fran^aise, for the best contribution in 
recent years to the campaign against social scourges, 
has bean awarded to the French League against 
Cancer for the “Index Analyticus Cancorologicus”, 
commenced eleven years ago under the scientific 
direction of MM. Forguo, de Nobile, Hartmann, 
Rogard and Roussy. The recipients of the prize are 
MM. Laoassagne and Lavedan, general secretaries of 
the League, 

A “Catalogue of Books and Journals on Zoology, 
Biology and Geology” (No. 507) for sale by W. Heffer 
and Sons, Ltd., Cambridge, contains 1,886 items. 
General works and scientific journals are well repre¬ 
sented, as also are the groups dealing with entomology, 
ornithology and geology. 

In connexion with the notes on national and 
international standardization in Nature of July 3, 
p. 19, we are asked to state the Survey to which 
they refer can be obtained from the Central Office 
of the World Power Conference, 36 Kingsway, 
London, W.CJ5, price 3s. 8d., or 3*. poet paid; 
copies may also be ordered through any bookseller. 
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Letters to the Editor 

The Editor doe# not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. Ho notice is taken of anonymous communications. 

Notes on points in some of this week’s letters appear on p. 114. 
Correspondents are invited to attach similar summaries to their communications. 


Production of Positron and Electron Pairs by Bom¬ 
bardment of Mercury with p-Particles of Low Energy 

Skobelzvn and Stepanowa 1 have reported the 
production of positrons when ,3-particles of energy 
1-3 MV. impinge on solid load. In order to conserve 
electric charge, the phenomenon must have involved 
the production of a pair of positive and negative 
electrons. Examination of about a thousand photo* 
graphs of the tracks of fl-particles from radium E in 
a mixture of 5 per emit mercury dimethyl vapour and 
95 per cent nitrogen, in a Wilson chamber, has rather 
surprisingly yielded two definite cases of the pro¬ 
duction of pairs of positrons and electrons by fi- 
particles of energy just greater than 1 MV. It is 
quite clear that phenomena of this kind would be 
very difficult to detect unless the bombarded element 
was in gaseous form. Measurement of the best pair 
gave the following result, where Ep is the kinetic 
energy of the incident 3-particle .* 

MV. 

Ef" eI E - 9- (<Im-4-0_) 

1-10 —0 15 0-013 48 ° 77 125 

The energy of the electron was determined from 
its range, that of the positron from its radius of’ 
curvature. The latter could not be determined with 
great accuracy owing to the shortness of the illu- 
n>*.?+ad portion of the track, but energy appears 
to be approximately conserved. 3’he absence of a 
second noi *tive electron track at the point of creation 
of the pa/ is of considerable interest. Its energy, 
after ear Ape from the nucleus, may have been less 
than *,000 volts, rendering the track of the particle 
undetectable; but the possibility of absorption by the 
>">pleus must not be left out of account. 

‘The total length of track of (S-particles between 
* MV. and 1-8 MV. was about 40 metres and the 
effective cross-section of the mercury nucleus would 
accordingly be about 10"* 11 cm.*. Statistical fluctua¬ 
tions would prevent any great reliance being placed 
upon this figure, but it is in approximate agreement 
with that deduced by Skobelzyn arid Stepanowa. 
Previous results* have shown that not one pair is 
produced in 200 metres of similar track in nitrogen. 
It would therefore appear that the probability of pair 
production by fj-particles of low energy («) increases 
rapidly with the atomic number, (6) is large in the 
region me*. Unfortunately, there does not 

seem to fee as yet any theoretical treatment of the 
production of pairs by a (i -particle which has itself 
a kinetic energy just greater than 2mc*. 

It is plausible that there may be also an ‘internal 
production* of pairs by the nuclear {J-particles, 
Possibly a part of the Y-radiation from radium E, 
found by G. H. Aston*, may arise from the annihilation 
ofthe positrons formed by the internal conversion of 


the (J-rays of energy great er than 2wr a . If this effect 
is at all appreciable, it will have to b© taken into 
account in interpreting experimental data on the 
energy distribution in continuous (3-ray spectra, 
since it would lead to a preferential weakening above 
1 MV. and a corresponding increase in the region of 
low energies. 

F. C. Champion. 

Wheatstone Laboratory A. Barber. 

King’s College, 

London. 

Juno 14. 

' J , da Phyi. et le Radium , 6 , 1 (1985). 

* Champion. Roy . Roc . Proe. t A. 168, 353 (1036). 

* Camt >. Phil . Roe . Proe ., 28, 936 (1927). 


Porphyrins of the i and hi Series in Congenital 
Porphyrinuria 

As the result of a detailed chemical examination 
carried out post mortem upon a bovine suffering from 
congenital porphyrinuria 1 , and my paper appearing 
in the Ondcrstcpoort Journal of Veterinary Science 
(vol. 7, No. 2), I have been able to isolate porphyrins 
similar to those found by Fischer* and his collab¬ 
orators in the human porphyrinurie *Petry\ but in 
addition have also obtained coproporphyrin, ester 
m.p. 243-44°, from the blood plasma and of m.p. 241° 
from the washed erythrocytes ; both uroporphyrin, 
ester m.p. 276-77°, and coproporphyria, ester m.p. 
244-45°, from the bone, marrow ; uroporphyrin, ester 
m.p. 278°, from the spleen and uroporphyrin together 
with its copper complex, ester m.p. 313°, from the 
liver . 

The isolation of coproporphyrin 1 from the blood 
is important as supplying a basis of explanation for 
the photosensitivity exhibited by the animal. 

The melting points of the uroporphyrin esters, 
including those from the bones and urine, approxi¬ 
mated to 278°, whilst Fischor reported 293° for pure 
uroporphyrin I, thus suggesting that a mixture of 
isomers might be present. This suspicion was en¬ 
hanced by the isolation from the mother liquors of 
the crystallization of the bone product of a uropor¬ 
phyrin ester with m.p. 253-55°. A scheme of chro¬ 
matographic separation of the I and III series 
porphyrin isomers has been worked out using a 
column of alumina and dioxan as the solvent. A 
note upon the separation of uroporphyrins from 
urine and bones in these cases into I and III series 
isomers is attached as an appendix to my publication, 
already referred to, which is in the press. The bile 
coproporphyrin (m,p, 237°), after similar treatment 
melted at 246-48°, whilst a trace of pigment remain¬ 
ing in the column was found also to have a copro¬ 
porphyrin spectrum ; the quantity was insufficient 
for crystallisation. 
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Whilst this work was in progress, Fischer, in a 
note appended to a paper by Fischer and Libowitzky*, 
claimed that such a separation of uroporphyrin 
(m.p. 286°) from the Petry case into uroporphyrin I 
and uroporphyrin III had been effected in his 
laboratory by a chromatographic technique which 
was not described. No coproporphyrin specimens 
were examined. A paper by Fischer and Hofmann 4 
has now appeared in which their technique is de¬ 
scribed, using talcum and chloroform-methyl alcohol. 

It would appear highly probable that small 
<quantities of series III pigments accompany those of 
series I excreted by congenital porphyrinurics. The 
uroporphyrin of acute idiopathic porphyrinuria has 
recently been shown to be uroporphyrin III by 
Waldenstrom* and by Mertens* (m.p. 265-58°). Any 
theory seeking to explain these diseases must now 
take cognizance of these facts. 

The various forms of porphyry are probably 
brought about by failure of, or interference with, a 
particular aspect of the haemoglobin synthetio 
mechanism, as is suggested in my forthcoming paper. 

The site of interference serves to determine which 
isomer is excreted in quantities above the normal. 

Claude Riminoton. 

Onderstepoort Veterinary 
Research Laboratory, 

Pretoria, 

South Africa. 

May 4. 

» NATCHK, 139, 68 (1987). 

■ Fincher, HUiuer. Lindner and PutErr. Z. physiol. Chem., 160, 44 
(1925). 

* FiaclKtr and Mbowitzky. Z . physiol . Chem .. 841, 220 (1030). 

4 Fincher and Hofmann. Z . physiol . Chem ., 846, 15 (1937). 

* WaldcnstrOm, Devt . Arrhiv . khn . Med ., 178, 38 (1935). 

4 Mertens, Z . physiol . Chem ., 833. 1 (193ft). 

Retention of Radioactive Substances in the Body of 
Rats and the Lethal Dose 

Therapy by radioactive substances introduced 
directly into the organism is limited only to a small 
number of elements, as the use of radioactive salts 
deposited permanently in the bones proved to be 
dangerous 1 . For this reason only two elements have 
been studied, namely, radon and polonium, with 
regard to their retention in the organism and quick 
elimination by means of various vehicles. Experi¬ 
ments were carried out with rats, the weight of which 
varied from 66 gm. to 290 gm. The present com¬ 
munication deals with the rosults obtained with radon *3 
only, A physiological solution, namely, a 10 per cent * 
solution of glucose or emulsion of tungsten in olive *2 
oil, is used as vehicle. The rats received an injection 
of a maximum dose of 1 c.o. of these substances 
either subcutaneously or intormuscularly. The solu¬ 
tions were activated with radon in such a manner 
that the activity of one injection was 0*5-14 rnilli- 
curies. The rate of elimination of radon from the 
body of the rats was measured clectrometrically by the 
method of gamma rays of the active deposit of radon. 

The results were os follows : 

( 1 ) In the case of physiological solution and 
glucose, radon is eliminated from the body of rats 
at the same rate, irrespective of the method of 
injection (intermuscular or subcutaneous), in a period 
of 30 minutes, which coincides with the period of 
elimination of radon ascertained in drinking and 
inhalation cures. 

(2) In the tungsten emulsion radon is bound more 
permanently, 67 per cent of the initial dose injected 
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remaining after two hours, whereupon it is eliminated 
in a period of 100 minutes. 

(3) The elimination of radon with each of the 
vehicles is effected mainly by breathing. 

(4) Even a dose of 14 millicuries is not capable of 
killing, and does not even disturb any of the basic 
vital functions. 

(5) In the case of tungsten emulsion, an approxi¬ 
mate calculation of energy of alpha rays absorbed 
in the organism, which constitute almost entirely the 
physiological effect of the injected radon, was carried 
out. The maximum dose of 14 millicuries gives about 
17 x 10* ergs of energy absorbed, which, compared with 
gamma rays, would correspond to irradiation with 
the quantity of one gram of radium (with soft gamma 
rays absorbed) attached directly to the body of the 
animal for a period of about 30 minutes. 

(6) In the case of polonium injections, on which 
a separate report will bo made, the lethal dose was 
reached at an average absorbed energy of about 
6 x 10* ergs, This energy was absorbed at a much 
lower rate than the maximum energy supplied by 
radon, which proves that the effect of equal doses of 
radioactive radiation grows with the period of its 
duration. 

F. BfcHOUXEK. 

State Radiological Institute, F. V. NovAk. 

of the Czechoslovak Republic, 

Radiothorapeufcie Institute, 

Bulovka, Praha. 

1 Summarized report: Evans. It. 1)., Amer. J. Public Health , 83. 
1017 (1033); Laborde, Press* mid.. Nr. 95 (193ft). 


Nature of the Diffusion Process in Rubber 
It is known 1 .*, that silica-gas diffusion systems 
exemplify a type of non-specific activated diffusion 
process, as opposed to the specific type of diffusion 
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Fig. 1. 


Diffusion through pure para* rubber (Dewar’s 
data). Diffusion rate in o^c./day/om. 1 ‘/atmo¬ 
sphere ; THICKNESS or MEMBRANE, APPROXIMATELY 
1 MM. ; T ABSOLUTE TEMPERATURE. 

system such as hydrogen -palladium. It seemed that 
the diffusion of gases through other ‘glass-like’ 
materials such as some organic membranes, for 
example, rubber, might offer further examples of 
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non-specific activated diffusion. The data needed to tost 
this hypothesis were available in papers by Edwards 
and Piokering®, and by Dewar 4 . Graham* first noted 
the large temperature coefficient of the diffusion 
process through rubber, and that the diffusion veloci¬ 
ties had no connexion with tho molecular weigh 1 b. 

Edwards and Pickering’s data for the diffusion of 
hydrogen, helium and carbon dioxide through 
vulcanized rubber, and Taylor, Hermann and Kemp’s 
data* for the diffusion of water through vulcanized 
rubber, give good straight lines when log (diffusion 
rate) is plotted against the reciprocal of the absolute 
temperature (T) f with the exception of the data for 
carbon dioxide at temperatures of 80° and 100° C. 
Similarly Dewar’s data (Fig. 1) for diffusion of 
hydrogen, helium, carbon monoxide, carbon dioxide 
and oxygen through pure para-rubber, give linear log 
(diffusion rate) vs \jT curves. Energies of activation 
calculated from these curves for vulcanized and for 
para-rubber are given in the accompany table. They 
are very much larger for the pure para-rubber than 
for the vulcanized rubber. 
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oo 

10,000 

_•* 


The solubility of these gases in rubber varies only 
slightly with temperature*, so that no explanation 
save one involving activated diffusion can account 
for the velocity increasing exponentially with tem¬ 
perature. 

Richard M. Garrick. 

Laboratory of Colloid Science, 

Cambridge. 

May 29. 

* Alty, Phil Map., U, 1036 (1033). 

* Bamr, J . Ckem . Aor., 378 (1934). 

•Edward* And Pickering, Set. Paper*. Bureau of AW-*., 16. 327 
( 1020 ). 

4 Dewar, 1'roc. Pop. JmL, 21, SIS (1014-16). 

* Graham, PhiL Map., 22, 401 (1860). 

•Taylor, Hermann and Kemp, Ind.*finp. Chetn ,, 28, 1256 (1936). 

’ Payne*, Proe . Pop. Soc ., A, 07, 28ft (1020). 

* Wroblewski, Wied. Ann., 8, (1879). 


Nitric Oxide and Alkyl Ethers 
The reaction of dimethyl ether and nitric oxide 
has been investigated in some detail by Dr. P. F. 
Gay and myself 1 , and whatever the mechanism of 
the secondary reaction which follows the suppression 
of the main decomposition process may be, it seems 
to be quite clear that it cannot be the one represented 
by the equation, 

NO + CH, CO + NH„ 

since the ratio, ((X) 4- CO t )/CH«, in the product is 
the same as when nitric oxide is absent from the 
system* What does happen is that the ratio CO*/CO 


is greater when nitric oxide is present than when 
it is absent, and in the presence of nitric oxide the 
product contains very little free hydrogen. It seems 
likely, therefore, that the mechanism suggested by 
Dr. Gay and myself* explains the effect of the nitric 
oxide better than that put forward by Messrs. 
Thompson and Moissner in Nature* of June 12. 

I may point out that nitrous oxide is also certainly 
a product of the process, and it is interesting to note 
that ammonia, or an amine, is also formed. However, 
the significance of this observation will only be 
arrived at by quantitative study of an exacting 
character, which will be difficult. 

As Dr. Gay and I have pointed out, the interaction 
of nitric oxide and the ethers is a particular instance 
of a common phenomenon involving the retardation 
or suppression of one process and the acceleration or 
initiation of another. Similar reactions have been 
studied in this laboratory. 

Morris W. Travers. 

Department of Chemistry, 

University, 

Bristol. 

June 16. 

1 J. Faraday Soc., 83, 768 (1937). 

* Nature, 138, 646 (1936). 

• Nature, 139, 1018 (1937). 


Structure and Resistance of Thin Metal Films 

It was proposed by Kramer 1 that a film below 
a certain ‘transition temperature’ is mainly amor¬ 
phous, though containing some rogions of normal 
metal, and that at the transition temperature the 
film is converted completely into the normal crystalline 
metal. The transition temperature was given by an 
empirical formula in terms of atomic volume, con¬ 
ductivity, and the number of free electrons per atom 
(N) in the normal metal. Structural changes have 
been shown to occur by different investigators*, and 
have been discussed by them and others*. It has not 
always been observed that the structural changes 
occur at a sharply defined critical temperature, and 
theories alternative to that of Kramer have been 
proposed. 

It doos not appear to have been remarked that 
tho resistance-temperature curvo shown by Cosslett* 
indicates a transition temperature at about 10° C. 
for indium. If we take for indium N = 3, then 
Kramer’s formula indicates a transition temperature 
of 282° K.» which is in excellent agreement with 
Cosslett’s curve. Kramer takes N «e 3 for aluminium, 
which would justify tho use of N «= 3 for indium, 
although Hume-Rothery prefers N «= 1 in each case*. 
The transition temperature of 282° K, would not 
agree with the recent proposal of Fukuroi* that the 
‘recryatallisation’ temperatime is 0*4 multiplied by 
the melting point, since the melting point of indium 
is 428° K., and the zero-thickness transition tempera- 
tun) would be higher than 282° K. 

On the other hand, this agreement with Kramer's 
theory may bo fortuitous, since, setting N « 1 in 
his formula, we obtain for rubidium and caesium 
transition temperatures of 80° K. and 117* K* 
respectively. The work of Lovell* on rubidium 
covered the range 64°~90° K., and showed not only 
no transition point but a resistance-temperature curve 
with a positive slope, while o®sium* showed similarly 
a positive slope, which would not be expected below 
the transition temperature. 
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It seems possible that the existence of ft sharp 
transition temperature may be associated with the 
desorption of gas from a film originally formed under 
poor vacuum conditions, or on a substrate not free 
from gas, owing either to the existence of a critical 
temperature for gas desorption or to a delay of 
recrystallization owing to the presence of gas. That 
gas may be important under high vacuum conditions 
(1<)~ 7 mm.) has been shown here in work on the high* 
frequency resistance of thin molybdenum films 
deposited on glass. High-frequency resistance is 
insensitive to large-scale structural changes, for 
example, to formation of cracks and fissures, and 
even to the formation of ‘windows’ 9 , Nevertheless, 
there is an increase in film resistance with time unless 
the glass has been thoroughly degassed by prolonged 
baking. 

D. A. Wright. 

Research Laboratories of the 

General Electric Co., Ltd., 

Womblev. 

May 31. 

1 Kramor, Ann. Phys.. 19, 37 (1931). 

a Urn. Zelmanoff and Srhalnikoff, Phya. Z. d. Sou'jetunion, 4, 825 
(1933). Ffcruoca, Z. Phya., 91, OttO (1934). Snhrmann and Harth, 
Z . Phyt., 103, 133 (193ft). Cuwlett, Proc. Phya. Soc. f (2), 40, 121 (193fi). 

• Tamman, Ann. Phya., 88, 73 (1935). Vand, Z . Phya., 104, 48 (1030). 

• Coiwlr.'U, Proc. Phya. Soc., (2) 49, 121 (1936). 

• Hume-ltothL'ry, “Metallic State", p. 320 (Oxford, 1931). 

• Fukurol, NATTTRB, 189, 884 (1937). 

7 Lovell, Proc. Roy. Soc., A, 157, 311 (1936). 

• Appleyard and Lovell, Proc. Roy. Soc., A, 158, 718 (1937). 

•Andrade, Phil. Tram. Roy. Soc., A, 235, 69 (1935). 


Principle of the Cartesian Diver applied to Gasometric 
Technique 

If for some reason or other the quantity of gas 
in ft Cartesian diver decreases or increases, the 




pressure necessary to bring the diver to a standstill 
at a fixed level will change correspondingly, that is, 


July 17, 1937 


the pressure change will be a measure of the change 
in quantity of gas. If, thoreforo, within the diver 
processes take place involving liberation or absorption 
of gets, the rate of these processes may be estimated 
quantitatively by measuring at different times the 
pressures at which the diver is in (unstable) equili¬ 
brium at a fixed level. 


Fig. 1 shows how this may bo doin' on an ultra¬ 
micro scale. A is a divor of the simplest type and 
with a gas volume of approximately 10 c.mm. In 
the bottom of the bulb 1 c.mm. of reaction mixture 
(It) is placed, and in the neck there is a small stopper 
of paraffin oil (O). T is a glass tail which serves as a 
weight to maintain the diver in a vertical position 
and to regulate its equilibrium pressure at a value 
close to that of the atmosphere. The diver is placed 
in a vessel B filled with saturated ammonium sul¬ 
phate (to reduce gas exchange to a minimum without 
increasing viscosity). B is submerged in a well- 
regulated thermostat (± 0*02°) and connected with 
the manometer M and pressure adjuster P. The 
latter consists of a syringe the piston of which is 
moved by means of a rack. The manometer and the 
syringe are filled with water. By pressing the piston 
up and down it is possible to bring the diver to a 
temporary standstill at the mark F f and the corre¬ 
sponding pressure observed on the manometer is 
reproducible within 0*2 cm. water. Since this un¬ 
certainty is 0*02 per cent of the total pressure {about 
l atm.), any variation of the quantity of gas within 
the diver may be measured with an accuracy of 


10 x 0*02 
100 


c.mm. 


Furthermore, the equilibrium pressures of two 
different divers kept in two different vessels for a 
poriod of 24 hours will not change mutually by more 
than 0*2 cm. water. 

The principle has been successfully applied to the 
study of choline esterase activity using the Warburg 
technique (change of carbon dioxide tension over 
bicarbonate buffered reaction mixtures). But it is 
also applicable to the study of respiration and 
generally in many cases where gasometric analysis 
is used. 

Details and applications will be described in 
subsequent papers. 

K. Lindkrstr0m-Lanu. 


Carlsberg Laboratory, 
Copenhagen. 

May 19. 


On Bremsstrahlung 

The method previously used 1 to calculate the 
cross-section for pair production by a beam of y-rays 
has been extended to deal with transitions of a 
Dirac electron between two states of positive energy 
in a Coulomb field. It is thus theoretically possible 
to obtain an exact evaluation of the differential cross- 
section for energy loss by radiation of an electron 
incident bn an atomic field (neglecting screening, 
which is justifiable for the energy values used). 
Actually, owing to difficulties of computation, the 
calculation is only practicable for fairly slow electrons 
losing more than half their kinetic energy in the field 
of a heavy nucleus. This is the case in which the 
values calculated by the use of Bom’s approximation 1 
may be expected to be least reliable. The numerical 
work involved in the exact solution is too heavy to 
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allow a full survey of the low energy region, so in 
order to check the Born values in this legion the 
differential cross-section (per unit energy range of 
the final state) has been calculated in two particular 
cases, for lead {Z ~ 82) for an incident electron of 
total energy Kq ■* 3 mc\ losing energy Av ~ 1 -5mc 8 
and 1*9 5mc 8 . 

The cross-sections are given for these two cases 
and for comparison the values obtained using the 
Bom approximation are inserted (Bothe and Heitler, 


toe. dt. f eqm (15) ). 



Energy lows 

1 *5 me* 

1 *95 MK5 # 

<P A 10 8 4 

13 

8 

$ x 10* 4 (Bom) 

9*9 

J *8 


The values given should be correct to about 10 per 
cent. It appears that in this case the Bom approxi¬ 
mation gives fairly good results, except towards the 
short W'ave limit, Av -*• E 0 — me 8 , where it is much 
too low. This is to be expected, as the wave function 
of the electron in the final state can no longer be 
regarded as an approximately plane wave. 

As suggested by Heitler 8 , it can also bo shown that 
for the Dirac electron, as in the non-relativistic theory 
of Sommorfeld, the cross-section approaches a finite 
value at the short wave limit. We may expect that, 
as in the analogous case of pair production by a 
beam of y-rays 4 , the error of tlie Born values will 
decrease rapidly with increasing E 0 and decreasing 
atomic number, except near the short wave limit. 

Comparison with experiment is as yet impossible, 
but it may be noted that Klarmann and Bothe 6 , 
using electrons of mean total energy about 3*5mc* 
scattered in xenon and krypton, have obtained 
results indicating energy losses abotit 3-5 times 
those given by the Bom approximation. 

J. 0. JAECiER. 

University of Tasmania. 

1 Jaeger and Hulnie, Proc, Roy, Sor., A. 168. 443 (1930). 

* Bethe and Heitler, Proc. Hoy. Sor., A, 146, S3 (1934). 

* “Theory of Radiation*’, p. 171. 

4 Natfre, 187, 781 (1936). 

» X. Phyt„ 101, 489 (1936). 


Absorption Spectra Evidence of the Decomposition 
of the Ground Term of Nd+ + + Ion due to 
Crystalline Fields 

Paramagnetic ions in crystals are subject to 
electrostatic crystalline potentials the symmetry 
properties of which depend mainly on the local 
arrangement of other atoms around the ion. For 
example, six oxygen atoms grouped octahedrally 
around the ion, as in NdCl # .6H # 0 and NddSOib.BHaO, 
give rise to a field of cubic symmetry of the type 
D(x* + y l -f «*). A general method for determining 
the decomposition of the energy levels of the ion in 
such a field has boen worked out by Betho 1 , and 
Van Vleck* has utilized this theory to account for 
the broad features of the temperature vaiiation Of 
the magnetic susceptibility of crystals. Penney and 
Schlapp* have considered the rare earth salts in 
detail. From the temperature variation of the mean 
susceptibility, as measured by dorter and de Haas, 
they find that the level */#/, of the free ion is split 
into three groups of levels at 0, 244 and 610 cm.* 1 . 
Spedding 4 , by direct spectroscopic measurements of 
the absorption spectra of this crystal, finds levels at 
0, 77 ana 260 cm.- 1 . From these results the con- 
elusion is drawn that the levels predicted by Schlapp 
end Penney are not found, but the levels actually 


observed have the same relative, but only one third 
overall, separation. Determining the value of the 
constants ’ in Penney and Schlapp’s equations, 
Bpedding finds that his results are in better agreement 
with the susceptibility measurements of Zemicko and 
James, and of Sol wood. 

I wish to report on the result of certain investiga¬ 
tions carried out in my laboratory by Mr. P. C. 
Mukherji on the absorption spectra of crystals of 
NdCl 8 . 6H a O, which are in good agreement with the 
predictions of Penney and Schlapp’s theory. The 
detailed results are being published in the Indian 
Journal of Physics, It has boon found that in the 
region of 5000 A., there is an absorption band consist¬ 
ing of seven intense lines, and accompanied on the 
longer wave-length side by a similar group of six 
faint absorption lines. 


Strong lines 

Weak line# 

Interval 

19,144 cm.** 

18,897 cm.' 1 

247 cm.- 1 

19,095 

18,852 

243 

19,082 

18,820 

262 

19,035 

18,788 

247 

19,001 

18,752 

249 

18,972 


— 

18,940 

18,691 

Mean 

249 

249 cm. ' 


Oil reducing the temperature of the crystal to that 
of liquid oxygen, it is found that while the sharpness 
of the faint components increases, their intensities 
diminish, so that they can be observed at the low 
temperature with a comparatively thick crystal only 
(t - 2*5 min.). The weak lines seem, therefore, to 
be due to transitions from a lower excited level of 
the ground term of the Nd + +■ + ion, and the observed 
frequency difference of 249 cm." 1 seems to be in good 
agreement with the calculated value of 244 cm* 1 
found by Penney and Schlapp. This result appears 
to be a definite optical verification of the splitting 
up of a term in a crystalline field as calculated from 
purely magnetic data. 

D. M. Bose. 

University Col lego of Science, 

92 Upper Circular Hoad, 

Calcutta. 

April 28. 

* Ann. Phyt r. t 8, 133 (1929). 

* "Theory of Electric and Magnetic SuaccpttbUiWe*" (Oxford, 1932). 

'Phyt, Rev,, 41, 194 (1932). 

4 J. Chem, Phyt., 8, 160 (1937). 


The interpretation of the absorption spectra of 
rate earth crystals, as given by Spedding and his 
collaborators 1 , and by Prof. Bose in the above letter, 
to us seems too simple to be true. Spedding claims 
that his measurements on the absorption spectrum 
of crystals of the type 'Xs(H0 4 )s.&H s O» where X is 
a rare earth element, can be quantitatively explained 
on the basis of a crystalline potential D(x* + y 4 + z 4 ). 
In the case of Pr + + +, for example, this potential by 
no means removes all the degeneracy of the lowest 
state, *0|, of the free ion, but gives a pattern con* 
meting of a single, a doubly -degenerate, and two 
triply-degenorate levels. Spedding actually finds four 
low-lying levels, and identifies them with this pattern. 
As he points out, any terms in the potential function 
not of cubic symmetry will remove the degeneracy 
of the triple levels in first approximation, and the 
fact that no trace of such doubling or tripling can 
be detected, he takes to mean that terms other than 
those of cubic symmetry are practically absent. 
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The validity of the assumption of a crystalline 
field of almost perfect cubic symmetry can be tested 
with considerable accuracy by an appeal to magnetic 
data, since any deviation from cubic symmetry 
causes anisotropy in the paramagnetic susceptibility* 
At room temperatures, for the rare earths (anisotropy/ 
mean susceptibility) must be of the same order as 
(splitting caused by non-cubic terms in a triply 
degenerate cubic level/overall splitting due to cubic 
field). Prof. K. S. Krishnan has kindly informed us 
that Pr,(S0 4 ) a . 8H*0 at room temperatures has an 
anisotropy roughly 10 per cent of the mean sus¬ 
ceptibility*. Hence, separations of at least 50 cm. -1 
must be assumed between the various components 
of either of the two triply degenerate cubic levels of 
Pr + + + in order to account for the magnetic measure¬ 
ments. All nine levels of should show up in 

absorption spectra, and the failure of Spodrling to 
locate more than four may simply mean that at room 
temperatures these are the only ones with any 
appreciable population. Again, the explanation may 
very well He in peculiar intensity rules, at present 
not understood. 

We have made further calculations on the mean 
susceptibility and anisotropy of Pr s (S0 4 ) a . 8H a O, and 
the corresponding salts of neodymium and ytterbium. 
Roughly the same cubic fields, together with small 
rhombic terms give satisfactory agreement for Pr + + + 
and Yb + + , and for Nd + + + at all but very low tem¬ 
peratures. At those temperatures, as pointed out by 
Van Vleck*, small departures from cubic symmetry 
can only have the effect of increasing the suscep¬ 
tibility of Nd + + *t\ whereas the experimental results 
are considerably lower than those predicted by a 
field of cubic symmetry. We find t hat if the rhombic 
field is made sufficiently large to lower the mean 
susceptibility of Nd + + *+* to the observed value, all 
resemblance of the energy diagram to the cubic field 
pattern is lost. * 

Details will be published elsewhere. 

W. O. Penney. 

Imperial Oollego of Science 0. J. Kvnoh. 

and Technology, 

London, S.W.7. 

June 2. 

1 Kperidlng, Hanldn and Nutting, ./, CKem. Phy» 6, Jttl (1937). 
Hint earlH'r paper*. 

* KHwhnau and MookherJJ, to appear shortly in Phil. Tran*. 

»J. ('hem. Phy*., #, ti)s (1937). 


Band Spectrum of Chromium Hydride, CrH. 

Continuing our investigations of the sjKJCtra of 
the hydrides of the transition elements, w© have now 
observed a band in the region 3600-3700 A. when 
running a high-tension arc between chromium 
electrodes in a flame of hydrogen burning in air. 


3525 3560 3575 3700 3725A 



Fig. 1. 

The method of production of this band is similar to 
that used by us to obtain the spectra of nickel 
hydride 1 , NiH, and manganese hydride*, MnH, and 
we attribute the new band to CrH, A spectrogram 
taken in the first order of a 20 ft. concave grating is 
reproduced in Fig. 1, The band is degraded to 
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shorter wave-lengths, and the rotational structure is 
only partially resolved under this dispersion. 

The chromium oxide, CrO, bands in the orange 
region of the spectrum were not observed under the 
conditions most favourable for the production of the 
new band, and it seems very unlikely, for experi¬ 
mental reasons, that the band can bo due to anything 
except the hydride. The chromium atom has a T *S* 
level as its lowest state, and a high multiplicity, 
probably six, is therefore to be expected for the 
hydride ; this would account for the complexity of 
the rotational structure of the band. 


Imperial College of Science, 
London, S.W.7. 


A. C«. Gaydon. 

R. W. B. Pearse. 


* Proc. Hny. Soc.. A, 1«, 312 (1935). 
'Nature, 189. 690 U»37). 


Nuclear Moments of Aluminium 

The hyperfine structure of the lines 3 2 P,., — 4 S l / Z 
(3944 A.). 3 *P 3/ * - 4 S Ut (3961 A.), 3 fi P t/a 3 */>„ * 
(3082 A.) and 3 a P* /a — 3 *D # / g (3093 A.) was investi¬ 
gated by means of the absorption in an at omic beam of 
aluminium. The structure of the lines 3 a P a/a — 4 2 

and 3 *P a / a — 3 V\ , could not bo resolved. The line 
3 l P t/ 1 — 4 Sat was found to possess three com¬ 
ponents at — 0*048, 0*000 and -f 0*048 cm.- 1 of 
approximately equal intensity. The line 3 % P x it — 

3 possessed two components, their separation 
being 0*062 cm. -1 ; the intensity ratio of these two 
components was measured to a high degree of 
accuracy ; the mean of eighty measurements gave 
the value 1 *21, the component of longer wave-length 
being the stronger. 

From the observed structure of the line 3 */\/ 1 — 

4 S x , i, it follows that the levels 3 *P l(t and 4 £ 1/t 
are both split into two levels, of separation 0*048 cm.- 1 
(the greater splitting of the line 3 *Pi * — 3 *D 8 / t is 
due to a small unresolvable inverted structure of the 
level 3 which is probably caused by perturbation 
by the term 3s3p a *D 9 ( t ). The observed intensity 
ratio of the components of 3082 A. gives a value 9/2 
for the nuclear spin, the theoretical value for a spin 
9/2 being 1*22. The magnetic moment, calculated 
from Goudsmit’s formula, is 4*1 nuclear magnetons 
according to the splitting of the level 4 S Ut , and 
3*6 nuclear magnetons according to the splitting of 
the Irivel 3 l P l/a , The agreement between these two 
values is the more satisfactory as the formula for 
p-terms gives, according to Goudsmit, rather too low 
values for light elements. 

The lines 4 S 1/f - 5 *P„ t (6696 A.) and 
4 Sin — 6 “Put (6699 A.) were observed in emission ; 
they were both doublets, only just resolvable on 
account of the Doppler width, of separation about 
0 *05 cm.* 1 ; the intensity ratio, when corrected for 
overlapping, was found to be about 1*23, the long 
wave component being the stronger. These observa¬ 
tions are in agreement with the above conclusions. 

This result is in disagreement with the contents 
of a preliminary note by Kitschl l ; from an observed 
doublet hyperfine structure in the lines 3057 and 3050 
of the arc spectrum and 2669 of the spark spectrum, 
he suggested a nuclear spin of 1/2 ; but he made no 
intensity measurements, and the observed doublet 
structures can be explained by incomplete resolution. 

Clarendon Laboratory, Jacksons 

Oxford. Hv Kotik. 

■ May 14. ' 

1 nMu. a., *A?m. sst. iw am). 
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Aggregation of Virus Particles 

Evidknck confirming the description 1 by Bawden 
et ah of the shape of the tobacco mosaic virus particle 
appears in Best's recent photograph* of virus protein 
forming long threads after it has been precipitated 
from solution. Further evidence that virus particles, 
even in dilute solutions, may form chain aggregates 
is obtained from experiments on the relation 
between dilution of virus and number of infections 
caused. 

Certain carefully purified preparations of virus 3 
gave, on dilution, infeed ion series which agreed 
closely with an equation of the form y -- N{ 1 e j»»ix) , 
where y is the number of infections produced by 
an inoculum of relative concentration ,c, N is the 
asymptotic number, #», is the number of virus 
particles in the undiluted preparation, and p is the 
small probability of any one particle entering one 
of the N points in the plant tissue to cause an 
infection. 

In the example given of a dilution series for a 
purified sample of tobacco mosaic viruR (ref. 3, Table 1) 
there was a significant divergence from the values 
calculated from the equation ; and the results since 
published by Stanley 4 ** for crystalline tobacco 
mosaic and aucuba mosaic proteins are widely 
divergent from calculated values. The number of 
infections increases less rapidly with concentration 
of virus than would be expected. In attempting 
to explain such divergences, we assumed that the 
virus particle was capable of combining reversibly 
with a particle of impurity to give an inactive com¬ 
plex. The relation between the concentration of 
effective virus particles, and the total concentra¬ 
tion, v t x, is given by 

(n^x) 2 4 n x x{k tv( 1 — 7)} ' V\Xk A* 

where q is the ratio of the number of particles of 
impurity to the number of virus particles and k is 
the dissociation constant of the complex. The special 
form of the equation which fitted the results was 
that when q * 1. This seemed to be a highly unlikely 
state of affairs. Search for a more likely hypothesis 
revealed the fact that the same equation is obtained 
if it is assumed that virus particles can join end-to- 
end to form chains, single particles or aggregates 
being infective units. If r is the number of junctions 
between particles, then using the above nomenclature, 

r at iq.r - n x x ; 

and if k x and k t are independent of chain length 

kyin^)* — h t r -■■■■ k t (t\x - n x x) 

(n,#)* 4 kn x x - kv x v =n 0. 

The infection-dilution data for a number of experi¬ 
ments with viruses of the tobacco mosaic group and 
Stanley's results with purified virus proteins 4 ** have 
been tested by applying this modifying equation. 
The former were obtained with virus preparations at 
various stages of purification, but in all cases the 
agreement between observation and calculation is 
sufficiently accurate to render it likely that end-to- 
end aggregation is the main cause of the divergence 
of the results from expectations based on the simpler 
picture of separate virus particles. 

It may be expected that the modified picture will 
apply only to the tobacco mosaic group of viruses, 


winch are thought to consist of rod-shaped particles*, 
and this has so far been borne out by experiment. 

These results are described more fully in a paper 
to be published in the Australian Journal of Experi¬ 
mental Biology and Medical Science, 

J. Cl. Halo, 

Australian Council for Scientific 
and Industrial Research, 

Canberra City. 

G. E. Briggs. 

Botany School, Cambridge. 

’ Bawden, F. < . ef *i/., NATURE, 188, 1051 (I93fi>. 

1 Bent. H. J., Nati ke, 188, 02H (19*7). 

a Haiti, J. Cl , Ann. Appl . libt„ 84, 33 and 50 (1937). 

• Stanley. W. M., Hint. Chum., 117. 325 (1937). 

• Stanley, W. M,. Auw-r Hot.. 84, 59 (1937). 

• Bawden, F. l,\, mi l Plrlt-. N. W., NvrrHK, 189, 540 (1937). 


Production of Mutations by Neutrons 

Ik experiments to determine the possibility of 
producing mutations by treatment with neutrons, 
adult males of Drosophila rmlanogaster were subjected 
to a neutron bombardment derived from a 485 gm. 
block of beryllium exposed to the y-ravs from 4 gm. 
of radium. It is known that beryllium thus exposed 
produces neutrons of two velocities, the fast ones 
having an energy of 0-60 million electron-volts and 
the slow of 0*16 million electron-volts. Fast neutrons 
were used in one series of experiments, the very slow 
ones being excluded by means of a cadmium plate. 
In a second series, the fast neutrons were slowed 
down by passage through paraffin, so that only slow 
neutrons were used. In a third series, serving as a 
control, paraffin was substituted for the beryllium 
block, so that the flies received no neutrons but did 
receive the same gamma radiation and secondary 
radiation from the radium source as in the first two 
series. In these three series, a thick lead block was 
used to remove most of the radium y-radiation. 
Finally, in a fourth series, serving as a second kind 
of control, the flies were not irradiated art ificially in 
any way. 

The CIB method of breeding was used, and the 
occurrence of all sex-linked lethals was noted. The 
table below gives the summarized results of the 
examination of the F % groups of flies {15,352 fertile 
cultures in ail). 


Series 

No. of * 
Group* 
of F, 

No. of 
lethal* 

Observed 
frequency 
of lethal* 

11. 

Fast neutron* plus reaping 
radium radiation 

4312 

44 

1 lu os I 

•> 

j 

Slow neutron* ph» escaping 
radium radiation 

15U4 

5 

1 In act I 

: 8. 

Kitcaping radium radiation 
without neutron* 

4704 

19 

i m m I 

4, 

No irradiation 

4772 

12 

1 In 398 j 


It will be seen that although the radiation escaping 
from the radium source may have caused a few 
mutations, this by no means accounts for all the 
mutations arising in the flies treated with fast 
neutrons. On the other hand, the slow neutron 
series did not liave an appreciable number of muta¬ 
tions produced in it, although, from a theoretical 
point of view, some production of mutations by this 
means also is to be expected. 
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The mutations produced by the fast neutrons 
probably result from the action of the recoil protons 
and other atomic nuclei, in producing ionization 
along their tracts. This effect then falls in line with 
that of gamma and X-rays, of fast electrons, of ultra¬ 
violet and of alpha rays, in producing mutations, 
being most nearly akin to that of the last-named 
agent. 

A more detailed account of th« physical arrange¬ 
ments and of the results obtained is in course of 
preparation. We wish to express our thanks to 
Prof. Edgar Altenbiirg, under whose encouragement 
and guidance on the genetic side the work was 
carried out. Wo wish also to thank the American 
Oncologic Hospital of Philadelphia for the use of its 
4 gin. radium bomb. 

Mary Naoai. 

Rice Institute, Houston, Texas. 

Gordon L. Locheh, 

Dartol Research Foundation of 
the Franklin Institute, 

Swarthmore, Pennsylvania. 


A Short Periodic Growth Cycle and a Secular 
Variation in Lemna minor 

The rate Of frond production in Lemna , when 
grown under constant conditions in which light, 
temperature and culture solution were all controlled, 
was found to be only approximately exponential and 
certain deviations from the ordinary compound interest 
law have been established. First, there is a secular 
variation which takes the form of a wave with a 
25-35 day cycle and, secondly, superimposed on the 
long variation is a short periodic cycle of 4-6 
days. The short wave has been followed through 15 
successive cycles in one experiment. The length of 
the cycle of the short, and possible also of the long 
wave, appears to be correlated with the mean rate 
of increase in frond number, in that when grown 
under conditions which give rise to a rapid rate of 
division the cycle is short, and vice versa. 

Successive measurements of dry weight show a 
secular ‘wave’ as in the case of the rate of increase 
in frond munber. The waves in both cases are of 
approximately equal lengths in any one experiment, 
but are opposite in phase. The presence of a short 
periodic cycle in dry weight determinations has not 
been definitely established, but the data available 
indicate its probability. 

The experiments show that, while there is neither 
constancy in tho dry weight per frond nor in the 
relative rate of increase in frond number, yet the 
rate of increase of total mass appears to be strictly 
exponential. 

Little is known of the factors influencing the 
rhythmic increase in frond number and variation in 
dry weight, but they may be related to the fact that 
the growth data arc those of colonies of numerous 
individuals, that is, that there is a social biologioal 
effect. This aspect of the matter is now undergoing 
investigation. 

H. Dickson. 

Research Institute of Plant Physiology, 

Imperial College of Science and Technology, 

London, 8.W.7. 

June 15. 
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Graded Mutations in Wings of a Stonefiy 

Mors than two hundred definable variants have 
been recognized in the wings of the variable stonefiy, 
Alhcapnia pygmoea Burmeister. Some of them were 
mentioned in a former paper 1 . Tho three following 
deviations are new and merit special reference. Figs. 
1 and 2 are left and right forewings of the same 
female, the former nearly normal, the latter highly 
exceptional ; Fig. 3 is the left forewing of another 
and Fig. 4 that of a third. Left wings aro soon from 
below. In a typical plecopterous forewing (Fig. 1), 
the radial sector (2) arises directly from the radius (1) 
by its own radicle ; it is separated from the arculus 
or basal anastomosis (4) by a radial intemode (5) 
and from the median stern (3) by the baaimedian 





passage (6). The hindwing ie characterized, typically 
but not invariably, by a partial fusion of radial sector 
and median vein, which leave tho arculus by a 
common medioeectoral pedicel. In A . pygmasa these 
veins issue separately from the arculus on an average 
of 8 per cent in five hundred hindwings. 

In two forewings from a sample of five hundred, 
there ie a perfect mediosectoral pedicel (7) in the 
right forewing of one (Fig. 2), in the left of the other, 
so that there is no basimedian passage, no sectoral 
radicle, and the interracial cell (8) extends throughout 
the length of the dieqal area from the upj>er division 
of the arcuhis to the interradial crossvein (9). In 
several instances an adventitious mediosectoral basal 
crossvein (10) passes from the angle of the sectoral 
radicle across the intervening space to the median 
vein (Fijg. 3)> dosing off a basimedian cell (11) from 
the mecuah basin. This crossvein appears in three 
states: strong, weak and mdimentary. 
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In another rare instance (Fig. 4), the sectoral 
radicle has attained direct nodal fusion with the 
median radicle (12) and has thus been drawn de¬ 
finitely into the mediosectoral linkage group. If the 
sectoral radicle faded out of existence or became 
merged with the arcxilus, the result would be that 
shown in Fig. 2. 

In conclusion it may 1 m? remarked that while 
these phases are consecutive in form, they are con¬ 
temporary in incidence, occurring as individual 
variations. 

Arthur Willey. 

Mill© Isles, 

St. Jerome, 

Quebec. 

May 25. 

The Neutrino Theory of Light 

Some time ago 1 directed attention 1 to some serious 
difficulties connected with the neutrino theory of 
light as developed by Jordan and Kronig, namely, 
(1) the contradiction with the superposition principle 
especially in the three-dimensional case, and (2) the 
impossibility of expressing the Bose amplitudes 6 (v) 
in terms of Fermi amplitudes y(v). This criticism 
has met with objections*. 5 *. It has been pointed out 
that in Jordan’s theory the introduction of neutrino- 
holes is essential and that operators satisfying the 
Bose commutation rules can be constructed if Dirac’s 
theory of holes is used. 

My present purpose is to elucidate some points 
connected with the operators considered, and to point 
out that (1) the problem of constructing Bose ampli¬ 
tudes remains unsolved, and (2) now difficulties arise 
in the theory when the neutrino-holes are introduced. 

In a theory working with an indefinite number 
of particles, the following boundary condition for the 
wave functional is necessary. The probability of 
finding more than N physical particles must tend to 
zero if N «*■ °o. The boundary conditions in the 
ordinary theory (physical particles are neutrinos) are 
thus different from those in the theory of holes 
(physical particles are neutrino-holes and neutrinos 
with positive energy'). In the ordinary theory, if 
we put 

+ 00 

/>(v) r^/'y + (a) y (v t «) da, (1) 

— oo 

we obtain 1 

X(v)L+(g) L + ((*)/Jv) « 0. (2) 

In the hole theory, we must introduce a new 
quantized wave function, 9 (a,e), with a> 0, c 
by means of the equations 

9(cc, 1) *s y(<x); 9(«» - 1) ™ y f ( “ a ) 5 ( a > 0)* ( 3 ) 
The operator (1) transforms 4 into 

A(v) —X/’ 9 + («.«) ecp(a + y, e)tfa f 
* 0 

•f,/* 9(v ——1) ( v > (4) 

0 

and satisfies the Jordan-Kronig commutation rules 
K{v) jr+fci) * jr+fti) x<v) - g5(g- v). (5) 

Jordan and Kronig put V* 6<v) K (v). But the 
Bose amplitudes 5(v) are defined by their commute- 
turn rules only if 6(v) and 6+<v) form a complete set 
of operators, in the sense that any operator com¬ 
muting with them must be a e-number. This can 


only Ih? the case if the parameter v in 6 (v) includes 
all the degrees of freedom contained in the arguments 
of the quantized wave function 9 and of the corre¬ 
sponding wave functionals. 

This is not the case in Jordan’s theory, since 
9 (v, c) contains, besides v, a new degree of freedom e, 
corresponding to a replacement of a neutrino by an 
antineutrino. 

From this it follows that : (1) in Jordan’s theory 
the operators 6 (v) do not form a complete set and 
are not uniquely determined (we might take for 
examplo V v K(v) — K( 0 ) as well); and ( 2 ) all 

the probabilities and mean values referring to light 
quanta depend essentially on the values taken by 
the c variable. 

But a neutrino cannot be distinguished by any 
physical means from an antineutrino, since according 
to the very neutrino theory their charge, their mass 
and their spin are the same and they possess no 
other physical characteristics. Thus the dependence 
of the above probabilities on the circumstance whether 
a particle is a neutrino (e — + 1 ) or an antineutrino 
(e — — 1 ) constitutes a very serious objection to the 
neutrino theory. If one remembers that the super¬ 
position principle is also violated in this theory and 
that only neutrinos having strictly parallel momentum 
—the probability of which is zero are supposed to 
contribute to the formation of a light quantum, it 
is difficult to avoid the conclusion that a consistent 
neutrino theory of light is impossible. 

V. Folk. 

Leningrad. 

1 Fuck, V., 0.R, {Doklady). Acad , fSei, U.R.S.S., 4 OS), No. a (100), 
220 ( 1036 ) ; NATURE, 138 , 10 U ( 1936 ). 

1 stuuckolbcrg, E., Nature, ISO, ios (1937). 

" Nath, Nagendrii, Nature, 189 , 331 ( 1937 ). 

* of. Sokolow, A., Nature. 139 . 1071 ( 1937 ), wliew a similar formula 
b given. 


Number of Fragments of the Puttusk Meteorite 

It is generally stated that the remarkable meteorite 
fall near Pultusk, Poland, on January 30, 1868, con¬ 
sisted of 100,000 stones. Thus Charles P. Olivier in 
his monograph “Meteors” 1 states that “the famous 
fall at Puttusk . . . consisted of perhaps 100,000 
Fragments”. Also F. Heidc cites in his book* the 
same number, and places this fall as the highest with 
regard to number of fragments (in the second place 
comes the shower at Holbrook, Arizona, on July 19, 
1912, with 14,000 fragments). The same number is 
quoted by various works on astronomy and cosmo¬ 
graphy. 

In 1936 I visited the Mineral Department of the 
British Museum (Natural History) in London, which 
contains a beautiful collection of fifty-nine Puttusk 
meteorites ; and in the note placed on the collection 
I found again the total number “estimated at 
100,000”. The same value is given also in the guide 
to the collection of meteorites by Dr. CL T. Prior 5 . 

In spite of this remarkable agreemont of data, the 
high number of 1(H),000 fragments does not seem to 
correspond with the facts. Indeed, in the original 
report on the Puttusk meteorite, published in 1868 
by the University of Warsaw 4 , we find that only 
400 fragments had been collected, although the total 
number of stones which reached the ground at the 
time was greater. On the other hand, the Polish 
“Cosmography” by J. J^drzejewioz* estimates the 
amount of the Puttusk shower at about 1,000 stones. 
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and the Polish edition of the “History of the Earth” 
by M. Neuraayr* at 3,000 stones. 

What is the source of this discrepancy ? The 
original paper of 1K08 contains the figure 100,000; 
this, however, does not refer to the number of 
fragments of the shower, but only to the result of 
chemical analysis, which is us follows : 

Silicates soluble in HC1 . . . . 47*014 

Silicates insoluble .. . . 52*986 


J 00 *000 

Therefore it seems to be probable that this total 
(100 per cent) was erroneously read by someone as 
hundred thousand and cited m the number of 
meteoric fragments. 


July 17, 1937 

This explanation would account fbr the enormous 
figure quoted for the number of fragments stated to 
have fallen on January 30, 1868, near Puttusk. As 
to the real number, 1 believe that 3,000 stones, as 
given by Neumayr, may be adopted as the most 
probable number of fragments. 

Edward Stbnz. 

Technical Institute, 

Warsaw, 

Poland, 

1 "MutroiV (Baltimore, 1023). 

a "Kleine Mptwritenkumle*' (Berlin, 19H4). 

* “flulde to the Collection of Meteorites" (Brit. Mu*. (Nat. HUt.), 
11 ) 20 ). 

* “Notice Hur la meteorite tom bin* lo HO Janvier 1808 aux environs 
ile la vllle ile Pultusk" (Haute IteoU' tie Varsovle). 

4 “Kunmografja”, 2nd edition, by M. Ernst (Warsaw, 1007). 

‘ "Duleje ZIptuI", vol. 1 (Warsaw, 1012). 


Points from Foregoing Letters 


From measurements of the energy of an electron- 
positron pair, produced by a beta particle of energy 
1*1 MV. in a mixture of nitrogen and mercury 
dimethyl vapour (5 per cent), Dr. F. 0. Champion 
and A. Barber find that there is approximate agree¬ 
ment with the values obtained by Skobolzyn and 
Stepanowa when beta particle impinged on lead. It 
appears that the probability of pair production by 
beta particles of low energy increases rapidly with 
the atomic number and is large when the energy of 
the beta particle is of the order 2mc J . 

The rate of elimination of 0*514 millicuries of 
ration injected into rats is found by Dr. F. B6hounek 
and F. V. Nov&k to be half an horn* when glucose 
solution is used as vehicle, and several hours when 
tungsten emulsion is used as vehicle. 

By plotting the logarithm of the rate of diffusion 
(through rubber) for various gases, against the inverse 
absolute temperature;, R. M, Barrel* finds straight line 
relations. He also gives a table for the energies of 
activation, calculated from the linear diffusion curves 
in the case of vulcanized and para rubber, and con¬ 
cludes that only an explanation involving activated 
diffusion can account for the diffusion increasing 
approximately with the temperature. 

A method for measuring small amounts of gas 
liberated during certain chemical reactions, using a 
modified ‘Cartesian diver’ technique, is described by 
Dr. K. Lindcrstrem-Lang. 

D. A. Wright points out that, the resistance- 
temperature curve obtained by Oosslett for thin films 
of indium indicates a transition temperature at about 
10° <\, in agreement with Kramer’s formula. Thin 
films of rubidium and caesium, on the other hand, do 
not. behave in accordance with deductions based on 
Kramer’s theory. 

The differential cross-section for transition of a 
Dirac electron between two states of positive energy 
in a Coulomb field has been calculated by J. C. Jaeger 
for lead in the case of an incident electron of total 
energy 3mc* losing energy equivalent to 1*5 and 
1 ‘95WC 1 . The theoretical values obtained by Jaeger 
agree fairly well with the theoretical values calculated 
by means of Bom's approximation except near the 
short wave limit. 

Prof. D. M. Bose reports measurements of the 
absorption spectra of crystals of neodymium chloride 
(NdCI a .6H t O) a which, he considers, illustrate the six 


oxygen atoms grouped octahedrally around a (para¬ 
magnetic) neodymium ion. Dr. W. G. Penney and 
O. J. Kynch point out that the agreement claimed 
by Speckling and others, between the spacings of 
the low-lying levels of various rare earth ions, as 
deduced from absorption spectra measurements and 
from theoretical considerations of the temperature 
variation of the magnetic susceptibilities, is probably 
fortuitous. The magnetic data is not sufficiently 
detailed to ]>ermit accurate determinations of the 
levels. 

A spectrum band in the region 3600-3700 A. 
observed when running a high-tension arc between 
chromium electrodes in a flame of hydrogen burning 
in air, is attributed by A. G. Gay don and Dr. R. W. B. 
Pearse to chromium hydride. 

From the intensity of the components in the hyper- 
fine structure of the lines 3944, 3961 and 3093 A. 
(observed by absorption) and 6696 and 6699 A. 
(observed in emission), D. A. Jackson and Dr. H. 
Kuhn calculate for aluminium a nuclear spin of 9/2, 
which does not agree with the previous value of J, 
suggested by Hitachi. The magnetic moment, cal¬ 
culated from Goudsmit’s formula, is approximately 
4 nuclear magnetons. 

The results of investigations on the relation 
between dilution of virus preparations and number 
of infections caused suggest, according to J. G. Bald 
and G. E. Briggs, that in the tobacco mosaic group 
there is an end-to-end aggregation of the virus 
particles comparable with the ‘crystal’ structure 
recently described. 

Fruit flies {Drosophila rmlanogaeler) treated with 
fast neutrons from a radium-beryllium source, show, 
according to Mary Nagai and Q. L. Locher, a larger 
proportion of mutations than untreated flies, as 
indicated by the sex-linked lethals, which increased 
2J times. 

Certain deviations from the ordinary compound 
interest law of frond increase which have been 
established for Lenina minor grown under constant 
conditions are described by H. Dickson. These 
involve a secular variation which takes the form of 
a wave with a 25- 35 day cycle, and superimposed 
on this a short periodic cycle of 4-6 days. Successive 
measurements of dry weight also show a secular 
wave. It is suggested that a social biological effect 
may be responsible for these growth cyoles. 
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Research Items 


Natives of Mount Hagen, Papua 

Mr. F. E. Williams, Government anthropologist, 
Papua, in Man of June, records some results of a 
short visit by aeroplane to the natives of Mount 
Hagen, the previously unknown tribes first described 
by Mr. E. W. P. Ohinnery in 1034. Information 
going beyond externals was obtained from Ft*. Ross 
of the Mission of the Society of the Divine Word, 
who has now' resided among them for two years. 
He estimates that there are now 25,000 natives 
speaking various dialects of the Mount Hagen 
language, divided into some twonty tribes, who are 
again divided into numerous local groups. One of 
the most remarkable features of the life of these 
peoples, as well as of the Papuans recently patrolled 
by Hides and O’Malley, is that they have no villages, 
but live in scattered homesteads, to some extent 
grouped together as settlements, something like 
primitive garden cities. Descent is patrilineal, and 
marriage patrilocal, Girls marry young, and there is 
a ceremonial payment. Many households are poly¬ 
gamous. The natives are of strong build arid fleshy 
with somewhat heavy, decided features and a darkish 
skin. The men mostly wear fine black beards, and 
the women roll their eyes. Altogether they are a 
good-looking people, of a caste that- is Papuan rather 
than Melanesian. The main item of dress of the 
men is an apron of fine netting, black, greasy and 
soft, which is suspended from the belt, and reaches 
below the knees. Behind they w'car numerous twigs 
of Dracwna tucked into the belt. The belt is of stiff 
bark, up to eight inches and more in width, ft is 
usually plain, but sometimes is decorated with incised 
geometrical patterns. Thongs of stiff cane may be 
bound round the belt near the upper and lower 
margins. To some extent, the belt may have served 
tho purpose of armour. The hair is worn short by 
boys and youths, but nearly all adults cultivate a 
fairly long growth, which is tightly encased in bark 
cloth, bound round the forehead and occiput with a 
band of the same material. This gives the effect, 
of a well-stuffed globular cushion. 

Serbian Gypsy Feast-Days 

Dr. Alexander Petroviu continues his studies 
of Serbian gypsies with an account of the feast days 
they observe {J. Gypsy Lore tioc., 8er. 3, 16, Pt. 3). 
While the Serbs belong to three religions. Orthodox, 
Catholic and Mohammedan, tho Gypsies are Orthodox 
and Mohammedan only. As, however, the only 
mosque is at Nish, the Gypsies of other localities 
perform for themselves the rites of baptism, marriage 
and burial. In Bosnia, the Mohammedan clergy hold 
that the Gypsies were never true Mohammedans. 
On the other hand, neither are the Orthodox priests 
pleased with their Gypsy parishioners ; but scarcely 
more satisfactory in his home was the Serbian 
peasant of the illiterate class up to the beginning 
of the present century, for he preserved his ancient 
pre-Christian customs and beliefs. While the Serbs 
could not carry out a feast without the services of 
the Gypsies in some capacity or other, the Gypsies, 
though thus made familiar with them, on conversion 


adopted only some of the beliefs and customs of 
their Orthodox follow villagers. They considered the 
feast of Bibi as their greatest religious holy day. 
Bibi is n disease—cholera. In order to protect their 
children from being strangled by Bibi, they founded 
the cult, and propitiate her by celebrating her feast 
day. She then protects their children from her wrath. 
This basic idea of a strangler going from house to 
houso is borrowed from thie Sorbs, who think that 
the cause of every illness is so mo living thing that 
enters a man. Plague and cholora are women dressed 
entirely in black, w r ho always carry an infant in their 
arms. It is evident that the Gypsies are beginning 
to forgot the origin of their belief in Bibi. She is 
for them a Gypsy woman who has babies and likes 
Gypsies, protecting their children, while she strangles 
those of tho Serbs. Many Gypsies believe that Bibi 
has appeared to them in their dreams, and this is 
to thorn the strongest proof that Bibi really exists. 
Until some years ago, Bibi’s day was celebrated only 
by a few colonies between Belgrade and Krusevafi. 
Now it is becoming widespread, though confined to 
Orthodox Gypsies speaking Romani. 

Embryonic Monkeys and Man 

No complete account of tho intra-uterine develop¬ 
ment of any species of monkey appears to have been 
published, and therefore the description*of the pre¬ 
natal development of the grey langur, Semnopitheciu* 
priani t her sites, by Prof. W. 0. Osman Hill, is of 
vuiusual interest (Spoliu Zeytanwa, 20, Pt. 2, 211 ; 
1937). Tho embryos differ from human embryos 
very early in showing, as a rule, a double placenta 
instead of a single one, in possessing 43 instoad of 
38 body somites, a more slender body form, a longer 
tail, which persists and grows after the tenth week, 
and slightly different feet and hands, in which the 
thumb is rudimentary at the 24*5 mm. stage. On 
the other hand, resemblances between the develop¬ 
ment of the monkey and corresponding human stages 
are shown in the peculiar twist on the long axis of 
the 9 mm. embryo, the form of the neural tube and 
cerebral vesicles, the mode of formation of the face 
and branchial arches, the slight advance in develop¬ 
ment of fore limb over hind limb, the presence of an 
umbilical hernia, the disproportionately large head, 
and large cranium relative to face, the projection of 
the upper jaw beyond the lower in about one third 
term embryos, and the presence of a lobule on the 
pinna. The last character seems to be confined to 
the family of monkeys to which tho genus belongs 
and to man, for it is not found in the apes, nor in 
macaques or their relatives. It has, in fact, usually 
been regarded as a peculiarly human characteristic. 

Effect of Pasteurization on the Nutritive Qualities of Milk 

The annual report for 1936 of tho National Institute 
for Research in Dairying, University of Reading, 
recently issued, contains summaries of two researches 
carried out at the Institute upon the effect of 
pasteurization upon the nutritive qualities of miJk. 
In one experiment, shorthorn bull calves when 4-5 
days old were grouped in pairs of similar age and 
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weight, and one of each pair, chosen by lot, received 
raw, and the other pasteurized, milk until the com¬ 
pletion of the experiment twenty-six weeks later. 
The milk diet was supplemented from the ninth week 
onwards with a little hay, and from the seventeenth 
week with a small allowance of crushed oats and 
flaked maize. Records were kept of the food con¬ 
sumed, the live weight gains, general appearance of 
the animals and other relevant matters. Eleven pairs 
completed the experiment, and no material difference 
could be detected between the two groups. The 
average daily live-weight gain per head for the 
calves receiving raw milk were 1-907 lb., for those 
roceiving pasteurized milk 1*909 lb. Another study 
was on the effect of commercial pasteurization upon 
the nutritive value of milk. The raw and pasteurized 
milks were from the same bulk, the experiments being 
carried out on rats. No marked loss in the value of 
milk as food which could be attributed to commercial 
pasteurization could be detected. One fifth of the 
vitamin 0 oontent of raw milk is lost in the course 
of commercial pasteurization, but this is partly due 
to exposure to light. Milk exposed in a bottlo in the 
sun for half an hour loses half its original anti- 
s c or but ic properties. 

Fossil Insects froip Kansas Rocks 

Contribution No. 10, on Kansas Permian insects, 
by the late Dr. R. J. Tillyard, appeared in the 
December issue of the American Journal of Science 
(32, 43f>-453 ; 1930). In addition to describing now 
fossil mayflies, the author discusses the affinities of 
his group Protohymenoptera. The eminent Russian 
worker on fossil insects, A. Martynov, and also F. M. 
Carpenter, of Harvard University, claim that this 
group is not a separate order apparently ancestral 
to the Hymonoptera but a subdivision of the fossil 
order Megasoooptora. Carpenter claimed that Till¬ 
yard had misinterpreted the venation, and concluded 
that ally affinities with the Hymonoptera were 
extremely remote. Tillyard re-examined the subject 
in this paper and accepted Carpenter’s revision of 
the venation, but reaffirmed his opinion that the 
Protohymenoptera are ancestral to the Hymenoptera. 
The fact that a large and complete ovipositor is 
present in Asthenohymeu, it is claimed, strengthens 
this argument. This character, furthermore, argues 
against Carpenter’s contention that the Proto¬ 
hymenoptera are specialized members of the Mega- 
secoptera since none of the latter possessed an ovi¬ 
positor. The presence of three-segmented tarsi seems 
to preclude Tillyard’s Protohymenoptera being on 
the direct line of descent of the Hymonoptera, which 
have five-segmented tarsi. Tillyard argued that since 
Asthcnohymen is the most advanced member (if the 
Protohymenoptera, more arohaie forma may have 
possessed tarsi of five segments. 

Scottish Cope pods 

Dr. S. G. Gibbons, who has already studied certain 
copepods of Scottish seas in some detail, now reports 
on collections made by the R.R.S. Explorer in 
February-November 1933 on eight cruises covering 
a large area and including the southern North Sea, 
the Hebrides and Faroes and round to the Moray 
Firth ("Calanu# finmarchious and other Copepods in 
Scottish Waters in 1933”. Fishery Board for Scotland. 
Scientific Investigations 1936, No. II). Except for 
two large isolated patches at the surface in May and 
June, the bulk of the CcUanue population (later 


copepodid and adult stages only being considered) 
were taken in the mid-water and bottom nets and 
few were in the surface layer. From February until 
July they were mostly in mid-water; from August 
onwards they were in the deepest layer. This indicates 
a general sinking towards the end of the year. There 
is conspicuous vertical movement, and the figures 
show a maximum diurnal migration which takes place 
at those seasons when the hours of darkness are 
longest, whilst in July when the light is strong the 
difference is less marked. As in previous years, 
Galanue proved the dominant plankton organism 
throughout the year, their greatest abundance 
occurring in June in the Faroe Shetland Channel 
region, and the least in the North Sea in November. 
Among the other copepods mentioned is Anomalocera 
patteraoni, the ’blue feed’, well known as important 
herring foot!, which occurs in munbere in certain 
areas in May and June. It is noteworthy that, in the 
chart showing its abundance together with Cdlanus , 
it should be usually more abundant than that 
species when it occurs. Although not hing is said to 
this effect, it is probably because A:\onnalocera is 
eating Calanus , for it is a voracious eopepod feeder. 

Feeding Habits in Pleuronectidse 

The relationship between the structure of the 
brain and the feeding habits of the Pleuronectidse 
has been studied by H. Muir Evans (Proc. Roy. Soc. t B, 
May 1937). The same author has previously shown a 
relationship between the structure of the medulla 
oblongata and the feeding habits in cyprinoids, 
olupoids and gadoids. In the present work, the 
investigation is extended to include the fore-brain, 
mid-brain and infundibulum. Four groups can be 
reoognized ,* (1) typified by the sole, a purely bottom, 
night feeder ; (2) typified by the plaice, which is 
also a bottom feeder but utilizes sight, taste and 
smell ; (3) typified by the turbot, which is predatory 
and feeds by sight j and (4) typified by the halibut, 
also predatory and feeding by sight. The fourth 
group is distinguished from the third by the deep 
dorso-ventral extension of the olfactory lobes and by 
a different arrangement of the tubules of the pituit ary 
gland. 

A Disease of Hawthorn 

A short paper by Messrs. W. J. Dowson and 
W A. R. Dillon Weston (Qard. Chron 420, June 19, 
1937) directs the attention of plant pathologists to 
a brown rot of the hawthorn. The malady, which is 
fairly widely distributed in East Anglia, is caused 
by the fungus Sclerotinia crataggi. The conidi&l stage 
only has yet been found in Great Britain, but the 
ascigerous condition has been known for many years 
in Germany and the United States. Similar diseases 
appear on the medlar and quince, but are caused 
by different species of Sclerotinia from that which 
attacks the hawthorn. Symptoms are a browning 
of the young shoots, the dead leaves of which often 
bear a sweetly-scented powdery grey mould of oonidia. 
The disease may be more widespread than is reported 
by the present paper, and appears to be sufficiently 
destructive to mar the beauty of a quick-thorn hedge. 

Gold Deposits of the Canadian Shield 

A review of the geological relations of some of 
the chief gold deposits of the Canadian Shield is 
presented by E. L. Bruce in a paper read at the New 
York Meeting of the American Institute of Mining 
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and Metallurgical Engineers (Technical Publication 
No. 807 ; 1937). Summaries are given of the Beattie 
and Sisco mines of Quebec, of the mines of the 
Porcupine and Kirkland Lake area, and of the Howey 
and other mines of north-west Ontario. It is shown 
that there are few places in which a genetic relation¬ 
ship between ore-bearing solutions and neighbouring 
igneous rocks can be satisfactorily established. In 
some places where such relationships have been 
assumed, later investigation has shown that the 
igneous rocks are very much older. In deposits like 
those of Porcupine and Kirkland Lake, it seems likely 
that the solutions that formed the veins were derived 
from a magma far below the present surface and that 
the veins are localized by structural factors. The 
fact that contacts between igneous rocks and the 
rooks invaded are structurally favourable for the 
development of zones of fracturing* in some deposits 
at least, explains the occurrence of gold-bearing veins 
near intrusive bodies. 

Formation of Submarine Canyons 

In recent years, there has been much discussion 
of the various hypotheses suggested to explain the 
formation of submarine canyons and gorges. The 
only hypothesis to which thorn are no serious 
objections is that proposed by Daly. During the 
low sea-levels of t he Pleistocene glaciat ions, mud was 
stirred up by wave action on the shallowing conti¬ 
nental shelves. In this way, a suspension was formed 
with a higher specific gravity than that of dear sea¬ 
water. The ‘heavy' liquid flowed down the conti¬ 
nental slope, as submarine currents which developed 
ruts in the soft bottom deposits and gradually 
deepened them into gorges. This theory, though 
superficially seeming to be improbable, has been 
greatly strengthened by experiments carried out at 
Leyden by Ph. H. Kuenen (Lcidschc (fml . Med., (2), 
8, 327-851 ; 1937). The results prove that a sus¬ 
pension will flow clown a slope without being much 
diluted by mixing with the adjacent clear water, and 
that- such a flow will concentrate in slight depressions 
in the surface. Quantitative data and comparison 
with natural slopes show that the velocity of the 
actual submarine currents should be somewhat 
lower than that of large rivers, but increasing as it 
proceeds and picks up more sediment. At the lower 
end the suspension gains six times the effective 
density with which it began and two or three times 
the velocity, and at this stage the load of sediment 
being carried is that of the most muddy major rivers. 
Though the data are rough, they show that no pre¬ 
posterous assumptions are involved in accounting 
for such submarine canyons as those of the Georges 
Bank. It is of special interest to note that an 8 nun. 
film of about 20 metres length, illustrating the ex¬ 
periments, can be obtained at the price of 8 guilders 
from the Rijksmuseum van Geologic at Leyden. 

A New Type of Threaded Connexion for Oil Well Casing 

At a meeting of the Institution of Petroleum 
Technologists on May 4, Mr. W. M. Frame described 
a new type of threaded connexion for use on oil well 
casing. Casing having such connexions is known as 
‘extreme line casing’ and is being used successfully 
in a number of the United States oil fields. The 
joint consists simply of an upset, threaded pin end 
and an upset, threaded box end without any coupling. 
A shoulder is provided on the pin end to avoid any 
abrupt change of contour, and the outer surface is 


turned and the inner bored to give more accurate 
joint dimensions than are normally obtainable. The 
advantages claimed for this type of joint over the 
norma) V-threaded type are that it is stronger and 
has a higher resistance to leakage and accidental 
drainage, that the external joint diameter is smaller 
and has a st ream-lined contour both insido and out. 
Experience has shown that- a great saving of time 
in running and pulling can be effected with this 
‘extreme line casing’ as compared with oollared 
casing. 

A West Indian Hurricane 

An account was given by Mr. C. S. Durst, at the 
meeting of t he Royal Meteorological Society on May 
2t>, of a case that occurred in September 1936 of a 
West Indian hurricane which recurved into middle 
latitudes towards the far side of the Atlantic and 
crossed over almost to the Irish coast without losing 
its tropical character of a mass of revolving tropical 
air. The recurve took place at about lat. 30° N., 
long. (irW., and the track of the storm was then 
an almost straight one to the south-west of Ireland, 
As the storm approached the polar front, which lay 
at about lat. 45 N., a new depression developed on 
that front and became intense, and to this develop¬ 
ment is attributed a great increase in the speed of 
travel of the tropical storm. When centred at about 
lat. 43 N. and long. 39° W., its continued tropical 
character was well shown by the existence of a 
northerly wind of nearly gale force of which the 
temperature was 74 a short distance behind the 
centre. The author was unable fro find any previous 
case of this kind of a persistent revolving tropical 
vortex within the warm sector of another depression 
farther to the north. He attributed the abnormal 
features in this cose to the fact that the encounter 
between the tropical st-orni and the polar front took 
place in mid-ocean, and to the fact that a very 
shallow disturbance already existed on fcho polar 
front at that point. It is more usual for tropical 
storms to roach the coast of America and to have 
greatly diminished in intensity by the time that they 
encounter the polar front, and for their tropical 
characteristics to be lost in the temperate depression 
which results. 

Passivity of Iron 

Experiments by W. H. Cone and H. V. Tartar 
(«/. Amer. Chem . Soc 69. 937 ; 1937) show that iron 
is passive in solutions of chromic acid at all con¬ 
centrations. If the solution also contains sulphuric 
acid or other activating electrolytes such as phos¬ 
phoric acid and sodium sulphate, the iron under 
reduced pressure becomes active, but in pure chromic 
acid solutions iron docs not become activated by 
reduction of pressure. An atmosphere of hydrogen 
cause** iron to be active in a chromic! acid-electrolyte 
solution. Oxides of iron were found to be soluble 
in chromic acid solutions, and oxide-covered wires 
could be made active by a reduction of pressure. 
This makes it doubtful whether an oxide layer is 
an essential factor for passivation, as has been 
asserted, and an adsorbed film of oxygen or ft “two 
dimensional compound” of iron and oxygen as the 
primary cause of passivity is suggested. Definite 
oxides may be formed afterwards, particularly in 
the case of anodic passivation, but such oxides are 
readily soluble in the acidic solutions used by the 
authors. 



118 


NATURE 


July 17, 1937 


Transmission of Excitation in Living Material 


O N Thursday, June 3, at the Royal Society, 
Dr. C. F. A. Pant in oponed a discussion organized 
by Prof. A. V. Hill on “The Transmission of Excitat ion 
in Living Material”, which was largely devoted to 
the consideration of the rival merits of electrical and 
chemioal thoorios of conduction. 

The electrical theory, which has been worked out 
mainly in connexion with the nerves of vertebrates, 
is briefly as follows. We know that conducting 
tissues may be excited at the cathode by an applied 
electric current, and we also know that the propagated 
wave is invariably associated with an electric disturb¬ 
ance which is in such a sense that the current flowing 
between the active and the inactive regions of tho 
tissue has the cathode on the inactive part, and is 
hence in the direction which tends to excite it. Thus 
it is clear that if the disturbance is intense enough, 
the inactive region in front of the wave must be 
raised to activity, thereby achieving propagation. 
Whether in fact this is tho mechanism therefore rest s 
upon tho measurement of the adequacy of the 
electrical disturbance to excite the region in front 
of tlie wave. 

This study was presented by A. L. Hodgkin 
(Cambridge), working on frog’s nerve in which the 
propagation was blocked by the application of 
pressure or by freezing. Though the impulse is not 
able to traverse the block, yet the electrical current 
spreads out into tho inactive region and produces 
there a considerable exciting effect, for, when the 
shock sotting up the impulse Is followed by a second 
shock applied this time to the inactive rogion just 
beyond the block, and so timed that it coincides 
with the electrical disturbance due to the blocked 
impulse, it is found that tho second shock can be 
elective at only 10 per cent of the intensity necessary 
when applied alone. The excitability thus measured 
is found to follow a time course nearly identical with 
that of the electrical wave from the blocked impulse. 
It is clear that if at some distance from tho disturb¬ 
ance the excitability is raised to 90 per cent threshold, 
at the active region itself the current will be fully 
adequate. Thus the electrical theory is established 
for conduction in frog’s nerve. 

But the adequacy thus shown for a full-grown 
impulse will not apply to the very small impulse 
arising from the area under the cathode of an external 
stimulating circuit. It is clear that a stimulus, to be 
effective, must not only excite the tissue at a point, 
but also rmist nurse the new-born impulse until it 
has reached a size adequate to propagate on its own. 

Tho results of a mathematical development of this 
aspect were presented by W. A. H. Rush ton (Cam¬ 
bridge), who pointed out that, in spite of short¬ 
comings due to over-simplification, it is possible to 
describe quantitatively the whole range of excit¬ 
ability measurements both spacial and temporal, 
including some observations hitherto unexplained, 
with only two arbitrary constants. 

Now in the intact organism, nerve-muscle activity 
is carried out by impulses following each other in 
rapid succession, hence the eleotrioal generation of 
repetitive impulses from continuous currents is of 
interest. A- Monnier (Paris) has found that excised 
nerves and muscles in solutions of low calcium ion 


content respond to prolonged continuous currents 
with prolonged rhythmic discharges. The bearing 
of this upon the modo of origin of central nervous 
rhythms was strongly indicated by B. H. C, Matthews 
(Cambridge) from oscillograph records of single moto- 
neurones. When these cells are provoked to reflex 
activity by sensory stimulation, in addition to the 
quick potential change associated with each impulse 
there are slowly developed changes localized some¬ 
where in the spinal cord, apparently produced by 
the cumulative effect of the sensory impulses, and 
acting like the prolonged currents in Monnier’s 
experiments. Tills similarity has boon further con¬ 
firmed by passing a prolonged current in at the 
nerve and out at the cord, which, oven in the absence 
of sensory stimulation, produced repetitive impulses 
of reflex character. 

Though these experiments suggest that oloctrical 
considerations are sufficient to explain the passage 
of an impulse from one cell to another, thore is quite 
other evidence, primarily pharmacological, which 
shows that the liberation of a specific chemical sub¬ 
stance in relation to the cell junction may be of great, 
importance. 

Adrenalin has long been known to produce, when 
injected, the same general effects as widespread sym¬ 
pathetic stimulation, and it is now recognized that, 
sympathetic nerves act by liberating adrenalin (or 
something very like it) in intimate rotation to the 
cells of the organ supplied. Later, a similar state of 
affairs was found in connexion with the para¬ 
sympathetic nerve endings, but the specific chemical, 
acetyl-choline is rapidly inactivated by an enzyme 
normally present and hence cannot be obtained unless 
the enzyme is inhibited by eserine. Chemical trans¬ 
mission was thus established in conduction between 
cells in two important classes, and the question arose 
as to whether some chemical was invariably necessary 
for such conduction. In particular, the cases of 
nerve-voluntary muscle, sympathetic ganglion and 
central nervous system are receiving consideration, 
but the possibility of a similar chemical counterpart 
of transmission down the nerve fibre itself is not 
overlooked. 

A. von Muralt (Bern), realizing that any liberation 
of acetyl-choline during nerve transmission must be 
almost instantaneously reversible, adopted the follow¬ 
ing method to ‘fix* the chemical liberated by a single 
impulse. The stimulated nerve together with an 
unstimulated control were shot instantaneously into 
liquid air, withdrawn, and ground to powder in solid 
carbon dioxide and then extracted and tested 
pharmacologically for acetyl-choline. It was found 
that the stimulated nerve contained about twice as 
much as did the control, but as was brought out 
in discussion with Prof. J. H, Gaddum, this was 
possibly due to the effect of the applied current (as 
in Gaddum’s own experiments) for the results were 
more pronounced with prolonged currents, and the 
‘resting’ control was probably excited by contact with 
the liquid air. 

G. L. Brown (Hampstead), continuing the work 
of Dale and his other colleagues, showed that when 
an impulse passes from nerve tp muscle, not only is 
acetylcholine liberated in circumstances strictly 
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limited to the passage of tlio impulse, but also that 
the injection of it suddenly into an artery in close 
relation to the muscle gives rise to a twitch very 
similar botli from mechanical and from electrical 
records to that produced on nerve stimulation. 

F, Buchtal (Copenhagen) has made a more minute 
study of the structures involved in this transmission, 
Working with single muscle fibres from the lizard, 
he measured the resting and active potentials on the 
surface of the muscle and the norvo--musclo junction. 
There is a resting potential of some 50 mV. between 
junction and fibre, and this difference is reversibly 
reduced to zero by the drug curare, which simultan¬ 
eously produces a reversible nerve-muscle paralysis. 

Z. N. Bacq (Lidgo) treated from a much wider 
zoological aspect the question of chemical trans¬ 
mission, and showed that, though acetyl-choline may 
be regarded as transmitter over a great range, yet 
this substance is not present in the Protochordatos, 
the Crustacea, or the 0celenterates. 

J. C. Eceles (Oxford) considered the application 
to ganglion and central nervous Hystorn. He presented 
evidence for two transmitters, one rapid, and appar¬ 
ently related to the electrical effect, the second 
slower and probably related to acetyl-choline. 

This same duality was advocated by 0. F. A. 
Pantin (Cambridge) in bis opening communication. 
His own work on soa anemones and crabs shows that 
facilitation at the nerve-muscle junction depends 
upon botli the number and the frequency of impulses 
arriving there. A chemical transmitter is suggested 
because the time relations of the decay of facilitation 


am much longor than those of electrical effects, and 
are not dependent upon ions as are the electrical 
phenomena. On the other hand, the accumulation 
of facilitating chemical is never sufficient to set up 
repetitive impulses on its own account, nor are the 
ionic changes which increase facilitation capable of 
allowing a first impulse to pass ; it seems that in 
these systems it is necessary to have the electrical 
chango associated with the present impulse as well 
as the chemical facilitation resulting from a previous 
impulse. He also pointed out that the study of 
comparative physiology is rich in examples of the 
samo end being achieved by different means, and of 
the same means being employed to different ends, 
or to no end at all. Tlio fact that a certain chemical 
has important function in one tissue and that it is 
also present in another tissue, cannot be used as 
indicating that it has any biologioal significance in 
the second case. 

Prof. E. 13. Adrian, starting the open discussion, 
was also of the opinion that both electrical and 
chemical conditions are involved in transmission, 
lie pointed out, howovor, that the secretion of mole¬ 
cules so strongly polar as those of acetyl-choline may 
involve quite considerable potential ohanges, while 
on the other hand the diffusibUity of acetyl-choline 
through lipoids makes this ion of importance in the 
passage of electricity through cell walls. It is there¬ 
fore possible that some of the phenomena variously 
considered as electrical or chemical may in fact be 
merely two aspects of tlio same process. 

W. A. H. Rushton. 


The Individuality of Gliadin 

By Prof. A. G. Kuhlmann, Research Institute of the Baking Industry, Moscow 


^T^HE principal proteins of wheat are, as is well 
X known, glutenin and gliadin. These proteins, 
upon the interaction of wheat flour with water, form 
the so-called gluten, the quality and quantity of which 
is of such great significance in the baking of bread, 
in the manufacture of macaroni, noodles and similar 
products. In the numerous works devoted to the 
proteins of whoat, a great deal of attention is paid 
to the question of the individuality of glutenin and 
gliadin. 

Considering gluten to be a natural high polymer, 
we must come to the conclusion that it represents a 
complex of proteins, forming micelles of various 
length. Such a conclusion has boon fully confirmed by 
an investigation which I conducted in my laboratory, 
which showed as well that the longest and most 
stable micelles are those of glutenin, Gliadin consists 
of shorter micelles, which are less stably built and 
more flocculent than those of glutenin. 

According to the literature, the gliadin of wheat is 
best extracted by a 70 per cent solution of ethyl 
alcohol. A study of the influence of the concentration 
of ethyl alcohol on the peptization of the proteins 
of gluten carried out in my laboratory gave the 
following picture (Fig. 1). In one series of ex¬ 
periments, samples of one and the same gluten 
were treated with alcohol-water solutions. The 


experiments wore repeated, this time a given 
sample of gluten being treated with alcohol Solu¬ 
tions of increasing concentration (alcohol of 
higher concentration being used only after com¬ 
plete extraction with alcohol of the preceding lower 
concentration). 

PtptiuAttn y/i 



Results of these oxjjeriments are shown in Fig. 2. 
The data of both these series of experiments are in 
good agreement with each other and show that 
maximum peptization occurs with alcohol having 
a concentration of about 40 per cent. The 
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investigation of several kimls of gluten gave an 
analogous picture. 

When gluten is treated with alcohol of low con¬ 
centration (up to 30 per cent C,H s OH) it retains its 
cohesive properties and changes only slightly in its 
external appearance. Upon treatment with 40 jier 
cent alcohol, it is greatly altered ; it loses its cohesive 
properties and begins to disintegrate into separate 
particles. The supernatant liquid becomes turbid and 
viscous, 

It is u striking fact that peptization of gluten by 
alcohol of various concentrations falls considerably 
more sharply after reaching a definite maximum, in 
the case illustrated by Fig. 2 than that by Fig. 1. 
This can be accounted for by the presence in gluten 
of a less highly aggregated and more easily peptizable 
fraction the solubility of which reaches a maximum 
with concentrations of alcohol of about 40 per cent. 
This fraction, through interaction with the more 
highly aggregated and less soluble fraction of gluten 
by means of absorption, acts as a peptizer of the 
latter. It also conditions the stability of the sol 
obtained. This fraction, when separate samples of 
gluten an? extracted by different concentrations of 
alcohol (Fig. I), asserts its action even at high 
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concentrations; while when one and the same 
sample is extracted by alcohol of different con¬ 
centrations, the alcohol solutions containing more 
than 40 per cent (.>|H B OH s devoid of this less 
highly aggregated fraction of gluten due to its 
solution by the alcohol solutions of lesser concentra¬ 
tions, show a sharp decrease in peptizing properties 
(Fig, 2). 

A study of the peptization of the proteins of gluten 
as a trieornponent system, sol of gluten - alcohol - 
water, using the method of the triangular diagram of 
(libbs, was also carried out in my laboratory on 
twelve specimens of wheat. In general, they all gave 
analogous results. A typical example is shown in 
Fig. 3 (a). Isopeptides (lines connecting the points 
of equal quantities of peptized colloids) clearly show 
a definite maximum of peptization at a definite con¬ 
centration of alcohol (40-50 per cent). If isoprotein 
sections (lines I, II, III) parallel to the side BC 
and connecting points of equal quantities of protein 
are drawn, then the above-mentioned maximum is 
seen still more clearly (Fig. 3 (b) ). 

If proteins are extracted with 40 and 70 per 
cent alcohol-water solutions from separate samples 
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of a given specimen of gluten, then we obtain two 
products, different from each other with respect 
to their behaviour towards water (swelling and 
hydration). Thus the protein fraction extracted 
with 40 per cent alcohol from the gluten of the wheat 
Lutesoons 0329 imbibes 1*63 gm, of water (calculated 
on the basis of 1 gm. of dry substance), while gliadin 
(that is, the fraction extracted from that same sample 
of gluten with 70 per cent alcohol) imbibes 1*83 gm. 
The corresponding fractions extracted from the gluten 
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of the wheat Ferrugineum H 622 gave n still more 
distinct picture : here gliadin imbibed 1 *08 gm. of 
water while the ‘40 per cent-fraction* imbibed 0*91 gm. 
The gliadin of that wheat increased its volume by 158 
per cent on swelling, while the ‘40 per cent-fraction* 
increased by 135 per cent. 

The above data, as well as other observations 
noted in my laboratory, give me reason to main¬ 
tain that the gliadin of wheat is not a chemical 
individual. It represents an adsorption complex 
of at least two fractions, which I name a- and 
$ -gliadin. In its properties (swelling, peptization, 
etc.) fJ-gliadin approaches glutonin. (3-gliadin dis¬ 
solves as a result of interaction by means of 
adsorption with the more easily poptizable fraction, 
x-gliadin, which forms the main mass of Osborne's 
gliadin. 



In the light of this work, the distribution of 
proteins of the various fractions of gluten according 
to the length of their micelles may be represented 
schematically as in Fig. 4. 

Research in this field is being continued. 
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Intellectual Co-operation and International Science 


A JOINT mooting of tho Executive Committrr of 
the International Council of Scientific Unions 
atnl of tho Scientific Experts Committee of the 
International Organization of Intellectual Go-opera - 
tion was held on July 9-10, at tho International 
Institute of Intellectual Co-operation, in Paris. 

Representing the Executive Committee of the 
Council were : Prof. C. Eabrv, chairman of t he 
Council ; Prof. H. R, Kniyt, vice-president ; Prof. 
D. B. NSmec ; Prof. F. J. M. Stratton, general 
secretary of the Council; E. Esclangon, representing 
t he International Union of Astronomy ; Jean Gerard, 
representing the International Union of Chemistry ; 
General Perrier and Brigadier Jl. St. J. L. Winter- 
botham, representing the International Union of 
Geodesy and Geophysics; General Bourgeois and 
E. J. Voutc, representing the International Union of 
Geography ; Profs. Abraham and A. Cotton, repre¬ 
senting the International Union of Physics ; and 
Dr. M. J. Silks, representing the International Union 
of Biological Sciences. The Committee of Scientific 
Experts included : Prof. Cabrera, chairman of the 
Committee and professor of theoretical physics at the 
University of Madrid ; Prof. Biutobrzeski, professor 
of theoretical physics in the University of Warsaw ; 
Prof, F. A. E. Crew, director of the Institute of 
Genetics at tho University of Edinburgh ; Prof. P. 
Langovin, professor of experimental physics in the 
College de France; Prof. Oh. Maurain, dean of the 
Faculty of Sciences of tho University of Paris ; Prof. 
Harry M. Miller, professor of zoology in Saint Louis 
University ; Prof. M. Plancherol, professor of mathe¬ 
matics in the Polytechnic Federal School of Zurich ; 
Prof, A. A. J. de Sigmund, professor of agricultural 
chemistry in the Palatin Joseph University of 
Technical and Economical Sciences, Budapest ; and 
Prof. E. Spilth, rector of the University of Vienna. 

This meeting is the result of several years nogotia* 
tions between the International Council of Scientific 
Unions and the International Organization of In¬ 
tellectual Co-operation, the outcome of which wan the 
approval by the assemblies of tho two organizations of 
the draft agreement prepared by a joint committee of 
representatives of the Council of Scientific Unions 
and of the International Committee on Intellectual 
Uo-operation. 

The agreement lays down in detail the manner in 
which tho two institutions are to collaborate. The 


International Council of Scientific Unions will 
henceforward act as the advisory body to the Intel¬ 
lectual Co-operation Organization on questions of a 
scientific character, while the latter will be consulted 
by t he Council on all international matters concerning 
the organization of scientific work. Tho executive 
organs of the Intellectual Co-operation Organization 
will provide tho secretariat for the committees to be 
appointed by the Council, the president of which will 
c.r officio attend plenary meetings of the Committee 
on Intellectual Co-operation at which the sciences 
are discussed ; a representative of the Intellectual 
Co-operation Organization will take part- in 
the meetings of the Executive Committee of the 
Council. 

One of the aims of the mooting of July 9~10 was 
tht' signing of this agreement by the presidents of 
the two organizations. Prof. Gilbert Murray and 
Prof. C. Fabry. It also dealt with a numhor of other 
questions, among which arc : the analysis of the 
scientific programme of the Organization of Intel¬ 
lectual Co-operation, that is, co-ordination in the 
matter of scientific research (financial aid, collabora¬ 
tion with the scientific unions for the preparation of 
small co-ordinating committees, publication of reports 
on the progress made in each branch of science) ; 
scientific bibliographies (transcription of the titles 
and the names of authors of scientific works written 
in a language that does not use Roman characters, 
and compilation of a bibliography of scientific works 
published in such languages) ; ‘scientific conversa¬ 
tions' the first of which will deal with “the general 
consequences of deep alterations that have taken 
place in physics concerning the principles of the 
explanation of the natural phenomena*', etc. . . . 

The Committee has also studied the programme 
and methods of the International Council of Scientific 
Unions and examined several new proposals received 
by the Organization of intellectual Co-operation, 
among which are the publication of old scientific 
manuscripts and the question of the co-ordination 
of work in the study of physical constants. 

It is necessary to emphasize the importance of the 
signing of tho agreement by the presidents of the two 
organizations. It marks the beginning of a practical 
collaboration removing all possibility of overlapping, 
and having as a result tho development of a definite 
programme. 


New Chemistry Laboratories at Birmingham 


T HE new A, E. Hills Laboratories, which form a 
most valuable extension of the Department of 
Chemistry in the University of Birmingham, were 
formally opened by the donor (Mr. A. E. Hills) on 
July 7. The pro-chancellor (Mr. Walter Barrow) 
expressed the gratitude of the University to Mr. 
Hills for his generosity in giving £50,000 to build 
the laboratories, as well as a further gift of £25,000 
for postgraduate scholarships. Benefactions by 
Birmingham donors have provided a further £7,700 
for equipment (including £4,200 from Cadbury Bros, 
and £2,000 from W. Canning and Co.) 


The opening address was given by vSir Frederick 
Gowland Hopkins, who remarked that every en¬ 
couragement given to chemistry increases the 
possibility of discoveries of universal value. The 
thoughts of physicists and that of chemists, which 
have been separate, are coming nearer together, and 
the help which chemistry has given to physics in the 
past is to-day being handsomely repaid ; though 
there is still an inherent distinction between the 
mode# of thought of the chemist and physicist 
which is of mutual advantage in their collabora¬ 
tion. 
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Chemistry is also becoming more serviceable to 
medicine and all the biological sciences. The psy¬ 
chiatrist is now coming to the chemist for help. 
Many forms of mental disorder appear to arise from 
disturbances of metabolism which are revealed by 
chemical studies, and there is hope that methods of 
treatment may be found to correct the errors so 
discovered. If only some forms of insanity can be 
cured, it would be at least a partial solution of one 
of the most painful human problems. “Extending 
this idea, may we not believe that even the psycho * 
logist will have to pay attention to chemistry ? So 
intimately interwoven are the activities of mind and 
bmly that no one can deny that the psychology of 
the individual is greatly affected by the hormonic; 
balance which is part of bis physical constitution ; 
and hormones owe their specific influence in the 
body to particular aspects of their molecular 
structure”. Chemistry in fact is ubiquitous, 
though it required the Groat War to make Great 
Britain realize the truth of Disraeli’s dictum 
that the prosperity of the chemical industry is the 
best index of the prosperity of the country as a 
whole. 

The distinction between pure and applied science 
is becoming less real, and it is probable that novor 
before has organic chemistry shown more possibility 
of continued development. How remarkable in kind 
the development of organic chemistry has been in its 
apparently static time. The product of a pictorial, 
or oven artistic rather than mathematical type of 
intellect, the evolution of the idea of molecular 
structure was something new and distinct, and the 
verification by modem physical methods of the con- 
elusions reached is indeed remarkable. Organic 
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chemistry in approaching physics is becoming more 
dynamic and more subtle. 

Biochemistry is a borderland subject (not a hybrid, 
because it is certainly not infertile), and borderland 
workers usually find work not found by the culti¬ 
vators of either of the contiguous regions. Intel¬ 
lectual trust and sympathy between two depart¬ 
ments may be very fertile. Biochemistry is the study 
of ohemical dynamics as exhibited in life, and 
requires a knowledge of the physical properties and 
molecular structure of the substances which play an 
essential part* in the constitution of living systems. 
Its special endeavour must be to follow so far as 
possible the function and fate of each significant 
constituent amid the multitudinous reactions which 
underlie the manifestations of life, and to explore 
the mechanisms which control those reactions. For 
this work, biochemistry is developing its own 
technique, and its progress though difficult is real. 
While immersed in problems so different in kind, it 
is almost impossible for the specialized biochemist to 
acquire the knowledge and experience, or the mode 
of thought and intuitions of the accomplished organic 
chemist, in determining molecular structure and in 
the difficult art of synthesis. Even the best bio¬ 
chemist must remain an amateur in organic chemistry. 
There never was a case in which progress could be 
better secured by a wise division of labour. Recently 
organic chemists have been examining the structure 
of natural products with marked success. 

Sir Frederick concluded with a eulogy of the work 
of the Birmingham University School of Chemistry, 
referring in particular to the synthesis of vitamin 
C, the commercial manufacture of which means that 
no case of scurvy need in future remain uncured. 


Standardization of Physical Units 


I N a paper by Lyman J. Briggs, director of the 
National Bureau of Standards at Washington, 
which appeared in the January issue of the Journal 
of the Franklin Institute , some of the present-day 
problems in connexion with securing international 
uniformity in standards are discussed. 

The British inch, derived directly from the imperial 
yard, is about four parts in a million shorter than the 
United States unit. But if we use the conversion 
factor so that one inch equals 25*4 millimetres 
exactly, then the new value of the inch would fall 
midway between the British and the United States 
inch. The Bureau of Standards has definitely pro¬ 
posed that this be done. The change would not affect 
industry in the slightest because it falls well within 
the tolerances in industrial measurements. This 
conversion factor, on© inch equals 25*4 mm., has 
recently been adopted for industrial purposes by 
standardizing groups in fifteen countries including 
both England and the United States. 

In the field of electricity, the tools of measurement 
now depend on national standardizing laboratories. 
The maintenance of units is made possible on a 
world-wide basis by the rise of the great national 
standardizing laboratories, especially in Germany, 
Great Britain and the United States. The revision of 
the unite is tinder way at the present time. But as the 
present units are more than sufficiently accurate for 


industrial use, the changes mad© will only affect 
laboratories making very precise measurements. The 
change will become effective on January 1, 1940. 
The present ‘international’ units of the ampere, ohm 
and volt will be respectively 0-9999, 1*0005 and 
1*0004 of the new (absolute) ampere, ohm and volt 
respectively. 

The present standards for use in photometry are 
either flame standards or carbon filament lamps 
giving light of a yellowish colour, and there is no 
general agreement as to a method regarding a method 
of passing over to lamps giving ‘whiter* light. The 
German-speaking countries also never accepted the 
old 'international candle’ but use their own unit, the 
Hefner, which is only nine tenths of it. Now that 
the Bureau of Standards has determined the be* 
haviour of the normal eye in terms of 'factors of 
luminosity’ which have been internationally agreed, 
a basis has been fixed for measuring lights of any 
colour provided we have some kind of standard as a 
starting point. We have still to agree upon the 
photometric soale for the brightness of the primary 
standard. Hie Bureau of Standards has recently 
suggested that the old 'international candle* be 
abandoned and that a slightly different unit he fixed 
by taking the round value of 60 candles per sq, era., 
instead of the old value of 58*0, as the imghtnm of 
the blaokbody radiator at tbepkdinum point. : 
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Science News a Century Ago 

The Engineering Branch of the Royal Navy 

On July 19, 1836, an Order in Council wa8 pro¬ 
mulgated which for the first time granted permanent 
rank to engineers serving in the Navy and laid down 
the regulations for the training and employment of 
engineers. The Order in Council began : "Having 
had under our serious consideration the situation of 
the Engineers of Your Majesty's steam vessels, and 
being of opinion that it is necessary to place this 
description of officers on a permanent footing, in the 
same maimer as the Gunners Boatswains and Car¬ 
penters in Y T our Majesty’s Navy, with such rank and 
pay as appears to be fitting for persons charged with 
the performance of such important and responsible 
duties, we beg leave most humbly to entrust for 
Your Majesty’s most gracious consideration and 
approval the following regulations. ..." The 
engineers were to be appointed in the same manner 
as other warrant officers ; they were to rank next 
below oarpentors ; they were to be distributed into 
three classes and they were to be allowed to retire 
upon superannuation upon the scale laid down for 
warrant officers in 1820. The pay of a first-class 
engineer was to be £9 12*. a month, and sixpence a 
day for each apprentice or boy that may be placed 
under his instruction ; the pay of a second class 
engineer was to be £0 16*. a month and t hat of a 
third class was to be £4 18*. a month. On entry 
into the service engineers had to pass an examination 
before the Chief Engineer and Inspector of Machinery 
or such other officer as might be appointed for that 
service. 

The Order concluded with : “And with a view of 
encouraging the education of youths in Your 
Majesty’s Service for Engineers, we beg leave further 
most humbly to propose that Your Majesty will be 
graciously pleased to establish four classes of Ap¬ 
prentices or Engineers’ Boys, for the service of 
Your Majesty’s stoam vessels, with the following 
rates of pay ; 1st Class, £1 14*.; 2nd Class, £1 0*. ; 
3rd Class, £1 3*. ; 4th Class, 14*. fld. a month.” 

Launch of S.S. Great Western 

On July 19, 1837, the S.S. Great Western— the 
Queen Mary of her day — was launched at- Bristol. 
Designed by Isambard Kingdom Brunei and built by 
Patterson for the Great Western Steamship Com¬ 
pany, which had been formed at Brunei’s suggestion 
for connecting Bristol with New York, she was the 
largest vessel constructed up to the time she was 
launched. She was 236 ft. long, 36$ ft. beam, 59 ft. 
wide over the paddle boxes and of 1,320 tons. “Her 
scantling,*’ wrote one author, “is equal in size to 
that of our line of battleships, it is filled in solid, 
caulked within and without up to the first futtock 
heads before planking, and all above this height is 
of English oak. The flooring is of immense length, 
each floor overrunning the other ; they are strongly 
dowelled and bolted in pairs first and also together 
by 1| in. bars of 24 ft. in length, driven in parallel 
rows, scarfing about 4 ft. She is trussed in the 
firmest and closest manner by iron and wooden 
diagonal and also shelf pieces, these including all the 
upper works, are fastened with screws and nuts to 
an immense extent.” After being launched, the ship 
was towed to the Thames to have her engines fitted . 
She made her first voyage to America in April 1838. 


Meteorology in the United States 

At the fifty-fourth quarterly meeting of the 
Franklin Institute of Philadelphia held on July 20, 
1837, the report submitted contained the following 
statement: “Whereas, a considerable number of 
members of this Institute, in conjunction with 
members of the Philosophical Society, have recently 
devoted much time to the observations of the 
phenomena accompanying the various conditions of 
the atmosphere, with a view to ascertain the general 
laws by which the changes of woathor are governed ; 
and the belief is confidently entertained, that a 
continuance of these observations, and their extension 
over the widely spread territory of the United States, 
will enable us to determine many general facts of a 
highly important and useful character, therefore. 
Resolved, that the Joint Committee of the American 
Philosophical Society and the Franklin Institute be, 
and are hereby authorized, on the part of this 
Institution, to memorialize Congress for the purpose 
of obtaining the national aid in furtherance of this 
i n terest in g obj ect-. ” 


University Events 

Aberdeen. —The following degrees of D.8e, have 
recently been awarded : E. M. Dodds, for a thesis 
entitled “Researches on the Internal Combustion 
Engine and its Fuels” ; Dr. A. W. Downie* for a 
t hesis entitled “Studies on Immunity to the Pneumo¬ 
coccus” ; Dr. D. S. Raitt, for a thesis entitled 
“Stock Replenishment, Fishing Intensity, Yield Pre¬ 
diction and Ancillary Problems in relation to the 
Haddock Stocks of the North-East Atlantic” ; Dr. 
H. E. Shortt, for a thesis entitled “Life-history and 
Morphology of Babesia canis in the Dog-Tick Rhipi- 
crpkalus sanguineus". 

The honorary degree of LL.D. has boen conferred on 
Prof. T. Shennan, emeritus professor of pathology in 
the University. 

Belfast. —The degree of I).Sc. has recently been 
conferred on the following : Prof. W. A. Osborne 
(honoris causa), M. J. Lynn (botany) and K. B. 
Sloane (physics). 

Cambridge. —The following University appoint¬ 
ments have recently been made : Dr. O. M. B. 
Bulmon, lecturer in palseozoology ; Dr. J. K. S. St. 
Joseph, demonstrator in geology ; M. Black, demon¬ 
strator in geology ; J. D. Boyd, lecturer in anatomy * 
Dr. W, A. H. Bush ton, lecturer in physiology ; 
S. J. R. Reynolds and C. D. P. Jones, demonstrators 
in anatomy; A. L. Hodgkin, demonstrator in 
physiology; and Dr. G. N. Myers, demonstrator in 
pharmacology. 

A. M. Barry has been appointed to a Frank 
Edward Elmore studentship as from October I. 

The Frank Smart prizes have been awarded to B. G. 
Wilkinson, Downing College (botany) ; M. G. M. 
Pryor, Trinity College (zoology). 

Applications are invited for the Gwynaeth Pretty 
studentship, the holder of which shall devote himself 
to original research in the etiology, pathology and 
treatment of disease, with particular but not exclusive 
reference to those diseases which cripple or disable 
in childhood or early life. The studentship is of the 
annual value of £200 and is tenable for three years. 
Further information can be obtained from Prof. 
H. R. Dean, Department of Pathology. 
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Societies and Academies . 

Edinburgh 

Royal Society, Edinburgh, June 7, 1937. 

H. S. Taylor : Heavy hydrogen in so lent i tic 
research (Brace-*Preller Lecture). Heavy hydrogen 
has led to interesting developments in theoretical and 
experimental aspects of reaction kinetics, especially 
in the fields of catalysis and photochemistry. Prob¬ 
lems of molecular structure involving all types of 
spectral analyses of deuterium-containing compounds 
have also been solved. The biological and astro¬ 
nomical aspects of the problem were discussed, and 
the important role of deutorons, at high voltages, in 
the production of artificially radioactive elements and 
isotopes of known elements, particularly in the field 
of radiotherapy, was indicated. 

A. C. Aitken : Studies in practical mathematics. 
(2) The evaluation of the latent roots and latent 
vectors of a matrix. The paper develops and exempli¬ 
fies a method, based on the related transformation 
of a vector, for finding all the roots and characteristic 
Vfxstors of the secular equation and more general 
determinantal equations. By a simple auxiliary 
process a few poor or moderate first approximations 
are shown to be capable of yielding second and 
later approximations of high accuracy. Numerical 
examples are used to illustrate the routine of com¬ 
putation, which is well adapted to modern machines. 

F. A. E. Crew and Ch. Auerbach r ‘Spheroidal’ : 
a mutant in Drosophila funebris affecting egg size and 
shape, and fecundity. ‘Spheroidal’ eggs are broader 
and shorter than normal, with greater variability in 
both dimensions arid also in the shape index. Those 
differences, as well as the abnormal curves of regres¬ 
sion of length on width and of volume on length, 
suggest fundamental deviations from the normal 
processes concerned in egg development. ‘Spheroidal’ 
females are remarkably infecund, and differ from 
normal in respect of tho curve of laying performance 
from day to day. 

Francis Greenshiklds : Studies in the cytology 
of parthenogenetic reproduction of Hymenoptera 
Symphyta. (1) Chromosome number and individuality 
in three arrhonotokous species. Tho complement of 
O chromosomes in the male germ-tract of three 
arrhenotokouH species of Hymenoptera Symphyta 
consists of 4 ‘morphological’ pairs, and that for one 
of those species the 16 chromosomes in the female 
germ-track consists of 4 groups of 4, corresponding 
to the pairs in tho male. Sex chromosomes are not 
distinguishable ; which fact does not favour Applica¬ 
tion of Whiting’s theory of sex-determination to 
Hymenoptera Symphyta. It is suggested that true 
relationship between the sexes is of tetraploidy to 
diploidy, and that initial emergence of the partheno¬ 
genesis has been by polyploid evolution. 

Paris 

Academy of Sciences, May 24 (CJ?„ 201, 1517-1696). 

Lucien Cayeux ; New data on the existence of 
bacteria in the old sedimentary rocks. The results 
of work done on ferruginous oolites, with the aid of 
infra-red microphotographa. The existence of 
bacteria in the seas is proved back to the Huronian ; 
they probably made their appearance still earlier. It 
is possible that bacterial action exercised a pre¬ 
ponderating effect in sedimentary formations. 


Alexandre Guiluermond and Roger Gaut- 
heret : The property possessed by plant cells of 
excreting neutral red after having accumulated it in 
their vacuoles. 

Lours Blaringhkm : The double fertilization of 
flowering plants and tho separation of the hybrids : 
from the correspondence of Hugo de Vries and L4on 
Guignard. 

Serge Bernstein : Modification of the quadrature 
formula of Tchebycheff. 

Lucien Daniel : New researches on the variations 
of the apogamous dandelion. 

Maurice Niolotjx : The proportion of alcohol in 
water from the interstitial plasmas and of proto¬ 
plasmic water, in an aquatic animal, is that of the 
external medium in whicli it is immersed. Experi¬ 
mental demonstration for the frog, 

W. S.LEBODZiNSKt: The realization of a variety 
with affine connexion by a surface plunged in an 
affine space. 

Paul Gillis : The equations of A. Haar of the 
calculus of variations. 

Charles Jacob : The Gibbs phenomenon in the 
development of series of Hermite polynomials. 

Robert Fortet : Linear ojjerations not com¬ 
pletely continuous. 

Henri Corblin ; A compressor with two mem¬ 
branes for use with gases forming dangerous com¬ 
pounds with lubricants. 

Leopold Escande and Georges Sabath^ : A 
weir inclined with respect to the axis of a 
canal. 

Mme. Marguerite Moreau-Hanot : The theo¬ 
retical study of toroidal high-tension collectors. 

Georges Bodier : The influence of the earth 
circuit of lightning protectors in an electrical 
network. 

Robert Forrkr ; The electronic lattice of the 
transition elements. 

Henri Lacohte-Tayan ; The cycles of recoil of 
magnetic steels. *• 

Marcel Laporte : A law of emission of a radiation 
with continuous spectrum (white light) by xenon 
tubes. 

Mohammad Monadjemi : The materialization of 
the energy of the p-rays of thorium B-fC. 

Francois Boukion and Emile Router : The 
determination of the hydration of the ions of oalcium 
nitrate. 

Jean Cournot and Marc Baudrand : The cor¬ 
rosion of riveted joints. Supplementing work de¬ 
scribed in a previous communication. The conditions 
of working are similar, but the two plates are of 
different materials. 

Marcel Servigne and Etienne Vassy : An 
application of luminescence to quantitative analysis : 
the micro-estimation of the element samarium. In 
the particular case of samarium in very dilute solid 
solution, the intensity of the band studied is pro¬ 
portional to the concentration of the active element. 
With concentrations between 1 '07 x Iff* 4 and 0*082 x 
10-* grams per gram of diluent (calcium tungstate) 
the accuracy of the measurements is about 5 per 
cent. 

Ren& Dubrisay and Georges Arditti : The 
alteration of metals by carbon tetrachloride in the 
presence of water. Results obtained with copper and 
zinc are given. 

Mixe. Yvonne Garreau : The oxidation of hydro* 
quinone by air in the presence of n-butyiammonium 
sulphite. 
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Mabo Bassi&ke : The Btnicture of cadmium 
nitride (hydrazoate). Description of the method 
employed for obtaining cadmium hydrazoate in pure 
crystals, with details of the crystallographic and 
X-ray study. 

J. Mala vo Y and F. Jacquet : The geological 
formations of Portuguese Guinea. 

Mllb. Marguerite Frollo : Study of the sub¬ 
marine breccias containing dolomitic elements in the 
dolomitic Trias of the eastern Carpathians. 

Nicolas Stoyko : The periodic variations of 
longitude. 

Edouard Boureau : The presence of traeheids in 
the alternate wood of the radicle of conifers. 

Marcel Mascr^: and Rene Paris : The con¬ 
stitution of scoparoside {scoparine) of Sarothamnus 
8GopariuA. Scaparoside is a hoteroside of the formula 
C tt H H O u , hydrolysable with difficulty, giving a 
molecule of rhamnoso and a molecule of a flavone 
derivative, probably a quercitol methyl ether. 

Rkn1& SouijGKS : The ernbryogeny of the Plum- 
bagineie. The development of the embryo in Armeria 
plantaginm . 

AndejSs Tournade and Marc Chevillot : Does 
the action of the voso-dilator nerves amount to a 
liberation of acetyl choline ? 

Philippe Joyet-Lavkrgnr : Distinguishing the 
zones of oxidation in the living cell by the method 
of cobalt salts. In the living cell, whether plant or 
animal, the chondriome and the nucloolo aro two 
constituents which possess a catalytic oxidizing 
power sufficiently great to transform cobaltous salts 
into cobalt salts, a change shown clearly by the 
colour change. 

Yves Le Grand : The apparent rhythm of 
flickering. 

Maurice Fontaine and Ren£ Guy Bttsnel : 
The localization and the nature of the flavine con¬ 
tained in the skin of the eel. 

Auguste Lafay and Bernard Lafay : The in¬ 
troduction of artificial radioactivity into therapeutics. 

Geneva 

Society of Physics and Natural History, May 20. 

P. Bossier : (1) Definition of stellar colour indexes. 
Photometers used for the determination of colour 
indexes are generally standardized in such a manner 
that the index is zero for the stars, There may be 
an advantage, especially in the case of photo-electric 
cells, in considering the index as the difference of two 
magnitudes, omitting this adjustment. (2) The Wien- 
Planck correction in the calculation of the magnitude 
of a star. This calculation makes use of certain sums 
the handling of which is somewhat inconvenient. It 
is possible to replace those by certain exponentials, 
with an error which never exceeds 0*03 magni¬ 
tude. 

J. Ph. Bustle : The origin of the calcium bicar¬ 
bonate in the waters of the River Versoix (Canton 
of Geneva). The river contains no free carbonic 
acid, and is not capable of dissolving the limestone 
which forms its bed. As, on the other hand, the 
proportion of calcium bicarbonate increases from the 
source of the river to its mouth, the origin of the salt 
must be external to the river. It is brought in by 
waters of infiltration, which fulfil the necessary con¬ 
ditions for dissolving the chalk of the strata which 
they traverse. 


G. Tiercy and P. Javet : The pulsation of variable 
stars of the Cepheid type. A study of the case where 
the periodic variation of the ray includes two terms, 
one of which has a j>eriod double that of the other, 

P. Balavoine ; The variation of the iodine value 
of drying oils according to their origin. The iodine 
values of drying oils, particularly linseed oil, vary 
according to tho country of origin and the season 
during which they have been prepared. The value is 
higher when the oil is prepared at a higher tempera¬ 
ture. 

Vienna 

Academy of Sciences, April 22. 

H. Molisch : Influence of one plant on another 
which is remote from it. The principal results are 
given of a research arising out of the well-known 
property of ripe apples of accelerating the ripening 
of unripe ones stored with them. The full results are 
to bo published in book form. 

S. Meyer : The age of the sun, the decay constant 
of actino-uranium and the ratios of the amounts of 
lead, thorium and uranium on the earth. 

N. v. SzentpAly ; Heating effect of radioactive 
minerals. A combined micro-calorimetor and thermo¬ 
stat is described. 

F. Vikhfeger : Loss of charge of a-partiolos in 
helium. For particles of velocity 1 *08 X 10* cm./seo., 
the mean free paths for capture and loss are 11*3 
times the corresponding values for air. 

M. Mladknovic : Nature of man ilia resin. 

K. BruteL and A. Kutzelnigg : Production of a 
brilliantly fluorescent zinc oxide by partial decom¬ 
position of basic zinc carbonate. 

E. Kruppa : Projective geometry of a Hennitian 
plane. 

R. Inzinger ; Geometry of the Monge-Ampere 
differential equation of the seoond order. 

.T, Kramks : (1) Cubic circular motion of space. 
(2) Goomotry of the Bennett mechanism. 

J. Pia : Recent researches on the Cetacea of tho 
Vienna Miocene. 

K. O. Felskr : Stratigraphically important corals 
from the upper Nassfeld strata and the Trogkofel 
chalk of tho Camic Alps. 

G. E. Kielhauser : Carboniferous flora from tho 
loat of the mill near the Rattendorf meadow in the 
Camic Alps. 

April 29. 

Franziska Skidl : Observations of the diurnal 
variation of the electrical conductivity of the air in 
Fulprnes in tho Stubai valley. 

K. Ehrenberg : Two new remains of primates 
from the Miocene of Lower Austria. A right ulna 
and a humerus bone are described which possess 
characteristics of both the anthropoids and the lower 
primates. They are believed to belong to a new 
species which has boon named AustT^iacopithecus 
xaeinfurteri . 

May 7. 

K. Hillkbrand : Evolution of cosmic dust clouds. 
A permanent change in the distribution of matter 
which is initially uniformly dispersed can be brought 
about by inelastic collisions. 

E. W, Kellermann ; Coloration and luminescence 
of fluorite. 

K. Graff : Visual colour excess of bright stars 
near t* Cephei. 
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Appointments Vacant 

Applications an* Invited for the following appointments, on or 
before the date* mentioned: 

Two University Dkkgnstkators in Engineering in the Univer¬ 
sity of Cambridge—Secretary of the Appointments Committee, 
Engineering laboratory, Cambridge (July 17). 

Demonstrator tw Chemistry in King’s College, London—The 
Secretary (July 20). 

LscTPRim in Physics (subsidiary mathematics) in the North 
Staffordshire Technical College, Stoke-on-Trent^—-The Clerk to the 
Governors, Education Offices, Town Hall, Hanley, Stoko-cm-Trent 
(July 22). 

Demonstrator in Klrotrtcal Knginkbring In Hie Military College 
of Science, Woolwich, The Commandant (,luiy 30), 

A Field Geologist for the Ira-a Government—The Itoyal Iraqi 
Legation, 22 Queen’s Gate, London, B.W.7 (July .'ll). 

Lectpkkr in Hitman Embryology and Histology in the Uni¬ 
versity of Glasgtiw—The Secretary {August 6). 

Dietician or Nutritionist for the Board of Education—The 
Secretary, Board of Education, Whitehall, 8.W.I (August 7), 

Assistant at the Koyal Otwcrvatory. Greenwich—The Secretary 
of the Admiralty (C.K. Branch), Whitehall, London, S.W.l (August 7). 

Museum Assistant in the Woolwich Borough Museum—The Town 
Clerk, Town Hall, Woolwich, 8.E.J8 (August 31). 

Curator of the University Museum of Archeology and Ethnology 
In the University of Cambridge— The Itegistrary (October I). 

Fottlbrton Research Fellows in Medioine of tho Royal Society 
—The Assistant Socrctary, The Royal Society, Burlington House, 
W.l (October 16). 

Established Civil Engineering Assistants and an Assistant 
Engineer In tho Roads Department of the Mlristry of Transport,— 
The Establishment Officer, Ministry of Transport , Metro] Kile Buildings, 
Northumberland Avenue, W.C.2. 

Teaching Scholar in the Deiairtment of Zoology, Un! vend tv of 
Birmingham—The Secretory. 


Official Publications Received 

Great Britain and Ireland 

Department of Scientific and Industrial Research, Forest Products 
Research Records, No. 17 (Wood Preservation Series, No, S): Wood 
Preservatives. By N. A, Klctiardson. Pp. 111 + 18. (London: H.M. 
Stationery Office.) 6d. net, (36 

Royal Meteorological Society. Bibliography of Meteorological 
Literature. Prepared by the Royal Meteorological Society with the 
Collaboration of the Meteorological Office. Vol. 4, No. 2 (July Decem¬ 
ber 1084^. Pp. 11 + 66-116. (London: Royal Meteorological Society.) 
2*. fid. (36 

Peace Year Book 1037, Pp. 418. (London : National Peace Council.) 
2*. (36 

The Lister Institute or Preventive Medicine. Report of the Govern¬ 
ing Body, 1037. Pp. 28, (London : Lister Institute.) [46 

Home Office, Ministry of Health and Scottish Office. Interim 

Report of the inter-Departmental Committee on the Rehabilitation 
of Persons injured by Accident*. Pp, 20. (Loudon : H.M. Stationery 
Office.) id. net. (46 

British Polar Year Expedition, Fort Rae, N.W. Canada, 1932-33. 
(Published under the direction of the British National Committee for 
tho Polar Year, The Royal Society, Burlington House, London.) Vol. 
1 : Discussion of Results: Meteorology. Terrestrial Magnetism and 
Aurora, Atmospheric Electricity. Pp. xv+836+5 plates. Vol. 2: 
Tables ; Meteorology, Terrestrial Magnetism, Atmospheric Electricity. 
Pp. lx+228. (London ; Percy Luna, Humphries and Co., Ltd.) (40 
Report of the Astronomer Royal to the Board of Visitors of the 
Royal Observatory, Greenwich, read at the Annual Visitation of the 
Royal Observatory, 1937 Juno 5, Pp. 38. (Greenwich : Royal 
Observatory.) (76 

Transactions of the Royal Society of Edinburgh. Vol. 59, Part 1. 
No. 4 : The Structure and Function of the Alimentary Canal of some 
Species of polypMcopbora (Mollusca). By Dr. Vera Frefcter. Pp. 
119-164. (Edinburgh: Robert Grant and Son, Ltd.; London: 
Williams and Norgate, Ltd.) 6*. 9 d. [76 

Scientific Proceedings of the Royal Dublin Society. Vol. 21 (N.8.). 
No. 47 : Studies on the Ultimate Composition of Biological Material. 
Part 1 : BpectrugrapWo Analyses of Marine invertebrates, with Special 
Reference to the Chemical Composition of their Environment, By 
P. A. Webb. Pp. 605-639. (Dublin; Hodges, Figgis and Co., Ltd.; 
London: Williams and Norgate, Ltd.) 3#. [76 

Board of Education : Science Museum. Report of the Advisory 
Council for the Year I960. Pp. 61 +6 plates. (London : H.M. Stationery 
Office.) U. fid. net, [86 

Technical Publications of the International Tin Research and 
Development Council, Series A, No. ftfi: The Effect, of Cold-Work 
and Annealing on the Hardness of some Tin—Antimony, Tin— 
Antimony—Copper, and Tin—Antimony—Sliver A Boys. By R. B, 
Lman. Pp, 18+2 {dates. London: International Tin Research 
and Development Council.) Free. (96 

6SSM@»«r*vw«*a 



Other Countries 

Memoirs of the Peabody Museum of Natural History. Vol. 8, Part 
it The Meryeotdodontldw. au Extinct Group of Ruminant Mammals. 
By Malcolm Rutherford Tliorpe. JPp. xxt+428 (60 plates). (New 
Haven, Conn, : Peabody Museum of Natural History.) 7 dollars. [166 
Colony of Mauritius. R.A. Observatory Publications, No. 18 : The 
Atmospheric Pressure at Mauritius: being a Survey and Discussion 
of Fifty-six Yeats* Observations made at the Royal Alfred Observa¬ 
tory, By M. Herchenroder. Pp. 21 + 12 tables. (Port Louis : Govern¬ 
ment Printer.) U&« 

Melbourne Observatory, Hourly Values of the Magnetic Elements 
at Toolongi, in 1932 and 1938, Observed and reduced under the 
direction ofDr. J. M. Baldwin. Pp. vl f 78. (Melbourne : Government 
Printer.) [166 

Report of tho Aeronautical Research Institute, Tdkyd Imperial 

University. No. 149 : On the Natural Vibration of Semi-Cantilever 
Beam with one End Fixed or Pin-Jointed. By Mlnoo Yamamoto anti 
Ziro Sussukl. Pp. 319-336. 30 sen. No. 150 : On the Characteristic* 
of Microphones. Part 2: The Directional Characteristic, By K6ri Bate 
Heizl Kawal, Keliti Kubo and RJnzi Tate. Pp. 337 348 + 4 plates. 
45 sen. (T6ky6 : K6gy6 Tosho Kabushlkl Kaisha.) [170 

Bulletin of the American Museum of Natural History. Vol. 73, 
Art. 4 : Results of the Arehbold Expeditions. 10 : Some Marsupials 
or New Guinea and Celebes. By G. H. H. Tate and Richard Arehbold. 
Pp. 831-476. Vol. 73, Art. 6 : Anatomy of the Head and Ptdvfo Fin 
of the Witalt? Shark, Rhlnwodon. By Robert H. Denison. Pp. 477 516. 
(New York : American Museum of Natural History.) 

Proceedings of the United States National Museum, 

3006 : Crested Milllpeds of the Family Lyntopctalldss in .Jr 
witii Descriptions of New Genera and Species. By H» ® 

97- IH6. (Washington, D.C.: Government PrlnGljg;:® 

Division of Fish and Game of California : Buttfau of Commercial 
Fisheries. fish Bulletin No. 40: The Commercial Fish Catch of 
California for the Year 1985. Pp. 170. (Terminal Island, Calif. : 
California State Fisheries Laboratory.) [180 

New York Zoological Society. Report of the Director of the 
Aquarium, Pp. 20. (New York : New York Zoological Society.) [218 
Geological Series of Field Museum of Natural History. Vol. 0* 
No. 17 : Mounted Skeleton of Homalodotherium. By Elmer S. RlgjPO 
Pp. 233-244. 15 cents. Vol. 7, No. 1: The OrtnneU Ice-Cap. By 
Sharat K. Roy. Pp. 20. 25 cents. Vol. 7, No. 2 : The History and 
Petrography Of Frobisher’s “Gold Ore". By Sharat K. Roy. Pp. 
21-38. 20 cents. (Chicago : Field Museum of Natural History.) [216 
Proceedings of the California Academy of Sciences, Fourth Series. 
Vol. 23, No. 8 : The Fishes of the Beni-Mamote and Paraguay Basins, 
and a Discussion of the Origin of tho Paraguayan Fauna. By Nathan 
K, Pearson, Pp. 99-114. (San Francisco: California Academy of 
Sciences.) [216 

Strait# Settlements. Annual Report of the Director of Gardena 
for the Year 1936. By R. E. Hoittum. Pp. 18. (Singapore : Govern¬ 
ment Printing Office.) 1 dollar; 2#. id. [210 

Society of Biological Chemists, India. Annual Review of Bto- 
chemlcal and Allied Research In India. Vol. 7,1936. Pp. 165. (Banga¬ 
lore : Society of Biological Chemists.) 2 rupees ; 8#. 1*16 

Bernice P. Bishop Museum. Special Publication 27: Canoes of 
Oceania. By A. C. Hsddon and James Homell. Vol. 1: The Canoes 
of Polynesia, FIJI and Micronesia. By James HomelL Pp, ix+464. 
(Honolulu : Bernice P. Bishop Museum.) [216 

Newfoundland: Department of Natural Resources. Division of 
Fishery Research. Vol. 2, No. 5 : Annual Report of Fishery Research 
Laboratory, 1935. Pp, 96. (8t. John’s: Department of Natural 

Resources.) 76 cents. [216 

Shorn fk vysokA 9koly Z«m&iMak4 v Br«6. Sign. 032 : PftapjSvek k 
organogenesi atfeva u prasete (Contribution 6 l’organogenese do 
1’hitestTn du pore). Napsal Dr. Antonin PI4&. Pp. 18. Sign. D23 : 
TfVtl pHspftvek k poznAni pftdni svlfenv ; meiamorfosa LyeorUd 
z piid lcsnioh (TroW8me notice 6 la wmnalssanco de la faune ay sol; 
mOtoniorphose de audque* LycoriuU* du sol dm fori) to). Napsal Dr. 
Josef Kratochvil. Pp, 46 + 8 plates. Sign. I>24 : PHspfivek k studlu 
bioioglck^ obrany proti iesnim Skhrtcdm (Contribution k 1'ritude de la 
defense blologlquo contre Iro ravageurs dm for fits). Napsal Dr. 
Jaoentkoosk^. Pp. 54. (Brno : A, PBa.) (286 

U.S. Department of Agriculture. Circular No. 428; Flight Speed 
of Birds. By May Tluumer Cooke. Pp. 14. 5 cento. Circular No, 
429: The Rhododendron Whitefly and its Control. By Randall Latta. 
Pp. 8. 6 cento. Circular No, 440; The Tomato Ftowonn. By J. C, 
Elmore, Pp. 8. 5 cento. Miscellaneous Publication No. 269: Com¬ 
parison of various Chemical Quick Tests on Different Bolls. By M. 8. 
Anderson and W. M, Noble. Pp. 24. 6 cento. Technical Bulletin 
No. 643 : Blaat-Furaaoe Processes for the Production of Phnsphatlo 
and Potoaalc Fertiliser Materials. By P. H, Royster, K, 0. Clark, 
T. P. Hlgnett, L. E. Bo we, H, I. Lansdon, J. C. Southard and J. W. 
Turrentine. Pp. 75. JO cents. (Washington, D.C.: Government 
PrintingOffioe.) 1286 


(Sotheran’s Price 
Henry Sottoran, 


Catalogues, etc* 

Annotated Catalogue of Works on Exact Science. 

Current of Literature, No. 851.) Pp, 182. (London: 

Ltd.) 

Antastab: a New Gonadotropic FolUeto-etimulatlng Hormone. 
Pp, ril+S. (Nottingham: Roots Pore Drug Co„ Ltd.) 

Natural HRtorjr: Couchology, 


and Sport, also Old Prints_ 

(London; Dulauand Co*, Ltd.) 

B.DJL a 

Htetotagioal 



Drug Howes, Ltd*) 



Editorial & Publishing Offices ; 

Macmillan & Co., Ltd. 

St. Martin's Street 
London, W.C.a 

r\ f /; f w m ^ ^ 

V •%>, ■ "• ■' ’ ..A 

L : ’ s 1 

> "-Yv .* ■ 

Telegraphic Address: 

Phusis, Lksquari. London 

Telephone Number i 
Whitehall 8831 

No. 3534 SATURDAY, JULY 24 , 1937 VcL 140 


The Future of the South African Protectorates 


T HE statement made by General Hertzog, 
Prime Minister of the Union of South Africa, 
on his return from attending the recent Imperial 
Conference in London, which dealt with the 
question of the transfer of administrative control 
of the South African native Protectorates to the 
Union (The Times , July 7), has raised a grave 
issue in the gravest possible manner. He accuses 
the British Government of a dilatoriness virtually 
amounting to bad faith, and in the event of further 
delay, foreshadows an appeal to the Crown, of 
which the consequences both to Great Britain and 
South Africa would be so incalculable, that he is 
not prepared to accept as final the British minister's 
reply to pressure for early transfer. 

General Hertzog clearly intended a reply to 
certain opinions expressed in the House of Lords 
in the debate on Lord Noel Buxton’s motion on 
June 9 (see Nature, June 26, p. 1083). When he 
went on to apeak of the Government’s attitude 
as dictated by the ballot box, he descended to a 
mere piece of political invective, worthy neither 
of its author nor of South Africa’s case. 

It cannot be denied that South Africa has a 
case ; and the interests of the Protectorates afford 
strong, indeed almost overwhelming, argument in 
support of that case on geographical, economic and 
administrative grounds. The territories are, and 
must always be dependent economically upon t he 
Union. They have no natural effective outlet 
except through the Union; they are dependent 
upon it for the employment by which their labour 
makes up the deficiencies of their capacity to 
produce. On the side of the Union any serious 
disparity in administrative methods might at any 
moment aggravate difficulties in dealing With its 
own native question. Nor should it be overlooked 


that the Union has been generous in assistance to 
the Protectorates in a time of stress, although 
that assistance may have been granted under a 
misapprehension, for which General Hertzog him¬ 
self is largely responsible. 

Mr. Malcolm MacDonald, the Secretary of State 
for Dominion Affairs, showed in the House of 
Commons on July 9 that there had been a com¬ 
plete misunderstanding of the position. There had 
been no undertaking that transfer would be 
effected within any specified period. Once more 
he enunciated in terms the pledge, which was 
again repeated in the House on July 13, that no 
action would be taken without previous consulta¬ 
tion of the inhabitants of the Protectorates, white 
and native, though he could not be brought to 
the point of a categorical statement that without 
consent there would be no action. 

In delaying transfer, the British Government has 
displayed supreme wisdom. In the eyes of informed 
opinion—and in this matter the House of Lords is 
perhaps a better gauge of public feeling than the 
House of Commons, hence General Hertzog’s 
aggrieved reference to its periodical pronounce¬ 
ments—the time is not yet ripe. For this the 
attitude of the Union Government on the native 
question is as much, if not even more responsible 
than the admitted reluctance of the Protectorate 
native populations to acquiesce in the change of 
administrative rule. 

Since the passing of the South Africa Act of 
1909, a great change in outlook has taken place in 
matters affecting the welfare and the administra¬ 
tion of the affairs of backward peoples. At that 
time the anthropologist was urging the imperative 
necessity for scientific study of native institutions 
and beliefs as a basis for sympathetic administration 
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of native affairs. In South Africa the Govern¬ 
ment had embarked on a policy which seemed 
to hold out to the native an avenue of approach 
to a useful participation in citizenship and a 
share in the future development of the country 
through the organization of native councils. 
Great Britain, therefore, at that time felt justified 
in looking forward to a day when all the natives 
of South Africa might pass to South African 
control. Events in the political, economic and 
industrial history of the Commonwealth have 
falsified anticipation. The problem of the native 
population, which as a sociological question should 
be approached in the spirit of scientific and 
objective inquiry, has become an issue in party 
politics, while the trend of legislation, notwith¬ 
standing pledges to initiate a more liberal course 
of action when once the ‘menace* of the native 
franchise was removed, has been to strengthen 
the colour bar and to emphasize the social and 
economic disability of the ‘inferior* race, through 
the policy of segregation. It is not the least dis¬ 
quieting feature of the present situation that a 
certain section of advanced native opinion is 
strongly in favour of segregation and the complete 
separation of the two races in the interests of the 
native himself. 

As a self-governing Dominion, it is South 
Africa’s business to deal with her native problem 
as seems* to her best. A white population out¬ 
numbered, by the native in the proportion of four 
to one has need of provident statesmanship if it 
is to preserve its supremacy without crippling 
its powers of expansion. There is, however, in 
South Africa a growing section of opinion, in 
which the anthropological school of thought counts 
for much, that sees in the present policy of segrega¬ 
tion as enforced by legislation, no way out for the 
native towards further development. In present 
conditions, it is true, some measure of training in 
various directions, educational and vocational, lies 
open to the native, though these conditions are 
perhaps less favourable than they were a genera¬ 
tion ago. But there is little scope for the exercise 
of the native’s powers and energy when once he 
is trained. For this impasse ; the anthropologist 
would seek to substitute conditions such as a 
scientific and dispassionate survey of the situation 
would suggest. These, he is confident from his 
knowledge and experience, would, without turning 
the native into a black European, open the way 
to growth along lines congenial to native character 
and institutions, and yet would admit him to a 
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share in the development of the country, to the 
advantage of white and native communities alike. 

These matters, however, are for the Union of 
South Africa to decide; but the appearance 
within the Union of a body of opinion critical of 
the dominant policy is not without its lesson for 
the people of Britain. Under the Imperial Parlia¬ 
ment, the policy of native administration has 
virtually ceased to be a political issue. In general, 
parties are now united in accepting the doctrine 
of ‘trusteeship* as the principle of government of 
the backward peoples of the Empire; and that 
in appropriate ciroumstances, “the interests of the 
native shall be paramount**, has been enunciated 
repeatedly as the decisive formula of British 
native administration. In the South African 
Protectorates under the administration of British 
officials, circumstances have brought about a 
system of control, which if not technically Indirect 
rule*, approaches that method of government in 
some near degree. Under that system, a prooess of 
acculturation has been taking place, which is pro¬ 
ducing a system of roligious belief and social 
organization, that if neither entirely European nor 
wholly African, has something of each, and yet— 
and this is the important factor—is both congenial 
to the African temperament and affords, in the 
eyes of competent judges, a potentiality of further 
cultural development along progressive lines. 
What those lines should be, it is the opportunity 
and the obligation of scientific study to assist in 
determining in the light of the effects of the 
cultural impacts which are now taking place—in 
short, the function of the ‘applied anthropology’ 
for which the Royal Anthropological Institute has 
recently appointed a standing committee (see 
p. 145). 

Apart from the question of the obligation im¬ 
posed on the Imperial Government by its pledge 
to consult the inhabitants of the Protectorates 
before any action is taken in the matter of the 
transfer of their administration to the Union, the 
crux of the problem lies in the temper with which 
the people of the Union of South Africa attempt 
to solve the problem of their own native popula¬ 
tion. Unless this is such as to afford a reasonable 
guarantee that it will foster rather than frustrate 
the steps, slow and hesitant they may be, now being 
taken by the nati ves of the Protectorates towards 
a cultural development, which may truly be 
regarded as a progress in civilisation, the British 
Government should see no alternative but to hold 
its hand-. . . t . / 
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Evolution of the Holarctic Fauna and Flora 


Die Holarktis: 

ein Beitrag zur diluvialen unrl alluvialen Ge- 
schichte der zirkumpolaren Faunen- und Florenge- 
biete. Von W. F. Reinig. Pp. vii+124. (Jona ; 
Gustav Fischer, 1937.) 7.50 gold marks. 

/^\NE cannot fall to agree with the author's 
remark in the preface to this interesting 
book, that the rapid recent development of 
ecological scienoe has served, to some extent, to 
obscure the intrinsic value of biogcographical 
studies, which often tend to bo regarded as a mere 
branch of ecology. Actually, biogeography, or the 
study of the composition, origin and evolution of 
the living faunas and floras, represents a higher 
degree of synthetic biological knowledge than 
either ecology or faunistics (or floristios), on both 
of which it largely relies for its fundamental data. 
The book under review must be regarded, on the 
whole, as a very successful attempt to treat the 
problem of the Holarctic fauna and flora on broad 
biogeographical and evolutionary lines. 

The indisputable fact that the greater portion 
of the territory of Holarctis was either covered by 
Quaternary ice, or experienced the climatic effects 
of glaciations, was apparently the reason which 
made the author restrict his analysis only to the 
later stages of Pliocene and to Pleistocene. This 
course certainly simplified the task very greatly ,* 
but it can scarcely be justified in the face of many 
distributional facts, which obviously have their 
origin in much earlier geological periods. The 
volume of reliable palaeontological data on the 
distribution of life in the present Holarctic region 
during the Tertiary is very considerable, while 
geological data permit one to form some judgment 
with regard to the Tertiary climates, as well. 
The restriction of the field of study is, there¬ 
fore, largely artificial, and makes the results less 
oomplete and convincing than they might have 
been. 

The main thesis of the book, developed at con¬ 
siderable length and with abundant supporting 
evidence, is that the present distribution of 
Holarctic animals and plants can be explained on 
the basis of their evolution during, and under the 
influence of, repeated glaciations and of warmer 
interglacial periods. The maximum glaciation in 
the Eurasian continent forced the temperate pre- 
gLadal forest flora and fauna to retreat to four 
main ‘refhge areas’, namely : (1) Mediterranean ; 
(2) Armeno-Persian; (3) Central*Asian (consisting 
of three separate parts—Afghanistan, Tian-Shan 


and northern Mongolia); and (4) Eastern-Asian 
(including south-eastern China and Japan), 

In North America, the flora and fauna of the same 
pre-glacial type retreated also into four refuge 
areas : (1) Atlantic, comprising Florida and 

adjoining lowlands ; (2) Mexican (subtropical); 
(3) Pacific, extending along the southern Rockies ; 
and (4) Alaskan. The subsequent retreat of glaciers 
resulted in re-invasion of more northern regions 
from the refuge areas, where in the meantime 
distinct races and even species were produced by 
isolation. This re-invasion was not simultaneous 
everywhere, since the maximum glaciation, ac¬ 
cording to the author, both commenced and ended 
in Europe and in North America earlier than in 
Asia. This accounts for the considerable European 
element in the present Siberian fauna, and for the 
great affinities of the latter with the American 
one. Certain elements were slower in the re¬ 
invasion, and some of them remained restricted 
to refuge areas and represent well-known examples 
of discontinuous distribution. Repetition of 
retreats and advances of animals and plants during 
successive glaciations served to complicate the 
resulting distribution still more, and some of the 
details cannot be elucidated as yet. 

Of course, this is only a very brief and greatly 
simplified summary of the author’s ideas, which 
are developed with a wealth of data. These ideas 
certainly appear sound and well documented, if 
not wholly new. It is, however, obviously incon¬ 
sistent to disregard the influences to which the 
Holarctic fauna and flora must have been sub¬ 
jected from the more southern zones of the con¬ 
tinents under study. The author attributes to 
glacial climates the power to drive animals and 
plants into what are now subtropical zones; but 
he appears to ignore a northward pressure of sub¬ 
tropical elements (or those derived from them) 
during the warmer inter-glacial periods. If the 
displacements of climatic zones are admitted, it is 
only logical to study all their implications, in¬ 
cluding the influence of southern faunaB and floras 
on those of Holarctis. The author prefers to be 
one-sided in this respect, and goes so far as to 
state that the present Mediterranean and even the 
Eremian zone cannot be separated from the 
Holarctic because they pertly served as refuge 
areas for Holarctic plants and animals during 
glaciations. Such a sweeping disregard of deep 
ecological, floristio and faunistic differences which 
exist between deserts and temperate forests will not 
be accepted by other biogeographers. 
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A similar disregard of ecology is apparent in many 
parts of the book, representing probably a reaction 
against undue preponderance of the ecological point 
of view in modem biogeography. As an example, it 
is sufficient to point out that the author uses the 
words ‘steppe’ and ‘desert’ almost as synonyms, 
and often speaks of “Steppen und Wiisten” as of 
a single biogeographical unit, wliile there is nothing 
but a superficial similarity between these two 
types of habitat, which are profoundly different in 
their distribution, climate, ecology and in their 
plant and animal population. 

It would be easy to criticize various lesser 
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points in the author’s theories, but this would be 
scarcely fair, since the book i8 clearly a first and 
incomplete attempt to present a connected 
evolutionary history of the Holarctic fauna and 
flora. The author has certainly succeeded in con¬ 
veying the idea of slow climatic changes causing 
movements of plants and animals, and resulting 
in complicated distributional patterns of the 
present day. For this alone the book nmst be 
regarded as an outstanding contribution to bio¬ 
geography in the modem sense of the word, and 
is certain to lead to fruitful discussions and to 
stimulate new researches. B. P. Uvarov, 
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Early Science in Cambridge 


Early Science in Cambridge 
By Dr. R. T. Gunther. Pp. xii+513+68 plates. 
(Oxford : The Author, The Old Ashmolean, 1937.) 
42s. net. 

A GOOD many years have passed since Dr. 

R. T, Gunther began to discover at Oxford 
the great store of old astronomical, mathematical, 
and other scientific instruments which enabled 
him to illustrate the development of scientific 
studies in that University from their earliest 
beginnings ; discoveries that have resulted in the 
preservation of much valuable material, which 
might easily have been lost, in the admirable 
Museum of the History of Scienoe which he has 
arranged in the Old Ashmolean building. 

Having thoroughly explored the resources of 
Oxford, it was natural that Dr. ( Gunther should 
turn his attention to Cambridge. There he found 
that while the existence of interesting objects was 
known to a few, no one had made a systematic 
examination of the ground. When, therefore, he 
expressed a desire to undertake this work, his sug¬ 
gestion was welcomed, and all necessary facilities 
were afforded him by those in a position to 
give him help. It was further arranged that 
an exhibition of the results of his labours 
should bo set out in the Old Schools and be on 
view at the end of the Easter term, 1936. Dr. 
Gunther threw himself into this task with char¬ 
acteristic energy, and the results far exceeded all 
expectations. 

From dusty cupboards in laboratories, from the 
comers of oollege libraries, and from seldom- 
opened museum drawers, he brought together a 
wealth of old apparatus which surprised even 
those who had some knowledge of the hidden 


treasures of Cambridge, and aroused great interest 
in numerous visitors during the all too short time 
the exhibition was open. 

The historical and biographical notes which 
Dr. Gunther accumulated in the course of his 
researches, and the catalogue of the exhibition 
which he compiled form the basis of this book, 
which to do it justice must be regarded more as 
a source book than as an orderly treatise. 

In his introductory chapter, Dr. Gunther wisely 
deprecates unprofitable controversy as to the 
relative age of our two ancient universities, and 
leaves their origins wrapped in the mists of 
antiquity, but by interesting quotations from 
William Harrison (1577), and other early writers, 
he shows the convenience and importance of the 
site of Cambridge at the head of a navigable 
water-way by which commodities could be brought 
to the town when roads were but miry tracks. 
The paragraphs headed “Roads and Communica¬ 
tions”, “Travel by Air”, and “Railways”, contain 
information which will be new to most Cambridge 
residents to-day, and the clauses relating to 
Cambridge in the Assessing Act for the Eastern 
Counties Railway, printed in eztemo, give an 
amusing account of the obstacles placed by the 
University in the ’forties in the way of any of its 
younger members who wished to travel by train. 
A brief acoount of Fen drainage schemes and 
notable floods has especial interest in view of 
recent experiences. 

The second chapter, entitled “Mensuration”, 
is essentially an excerpt from the exhibition 
catalogue, prefaced by some historical matter 
relating to Stur bridge Fair and to the University 
in its capacity as an inspector of weights and 
measures. 
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Dr. Gunther deals next with mathematicians and 
mathematical instruments, and following the 
method he employs throughout the rest of his 
book, gives in chronological order brief bio¬ 
graphical sketches of the eminent men who have 
cultivated this study in Cambridge, incidentally 
rescuing from oblivion many lesser lights. I bus, 
while Newton holds the field, Briggs, Oughtred, 
Seth Ward, Barrow and others are not forgotten, 
and the chapter is illustrated with excellent plates 
of the splendid set of mathematical instruments 
made for Roger North and now in the possession 
of Jesus College, and of the perfect specimen of 
Oughtred’s circular slide rule which came to light 
in the Cavendish Laboratory. 

Mechanics and physics are dealt with in the 
same wav, the great wealth of material being 
handled under such sub-headings as weighing the 
earth, sound, heat, light and colour, magnetism 
and electricity. 

A long and richly illustrated chapter is devoted 
to astronomy, and as is but natural, much space 
is allotted to astrolabes and sun-dials. It may, 
however, be doubted whether the importance of 
Dr. Dee justifies the amount of attention given to 
him. 

Two short chapters dealing with geography and 
meteorology bring us to chemistry. Here the 
somewhat elusive figure of Vigani, the first pro¬ 
fessor of chemistry, comes to life with his cabinet 
of materia mediea still preserved at Queens’ 
College, and the better known names of Smithson 
Tennant and Wollaston receive adequate attention. 

Chemistry leads on to medicine, and while 
“pestilence walks at noon day”, a strange assort¬ 
ment of practitioners and quacks passes across 
the stage. This chapter is packed with curious lore, 
and leaves the reader with a wholesome respect 
for the stamina of those of our ancestors who 
managed to survive the attentions of their medical 
attendants. 

Anatomy, physiology and pathology are dealt 
with next, and on almost every page will be found 
the record of some curious fact or the revelation 
of some quaint personality. Particularly in¬ 
teresting are the accounts of the researches of 
Glisson and Stephen Hales. 

In the account of zoology, John Ray and his 
friend Willughby hold pride of place. Two of 
Ray's letters are reproduced in facsimile, and a 
number of others now published for the first time 
are to be found in an appendix. Ray, too, is 
prominent in the section devoted to botany, and 
Stephen Hales tells the story of some of his 
most important botanical discoveries in his own 
words. 

The study of geology in Cambridge, being based 
on die foundation of Dr. Woodward, it is interesting 


to have before us his will in extenso. It can only 
be regretted that the annual inspection of his 
collections, to be followed by a dinner, to which 
he attached so much importance, has been allowed 
to fall into abeyance. 

The appendixes with which this work concludes 
are not the least valuable part of it, and Sir 
Thomas Sclater’s practice of fruit and fish culture 
towards the end of the eighteenth century will 
have interest for many. 

Up till the middle of last century, it was still 
possible for one man to attain distinction in more 
than one branch of science. The arrangement of 
the matter of this book under subjects leads, 
therefore, to the appearance of the same individual 
in different categories and tends inevitably to a 
certain amount of repetition. This, with the 
intercalation of excerpts from the exhibition 
catalogue, produces a somewhat patchwork effect. 
The first inconvenience could scarcely be avoided, 
but if the catalogue had been printed as an 
appendix, the narrative would have become more 
continuous and satisfying. 

In a work of this kind, some slips and misprints 
are bound to escape the vigilance of the author. 
Many have been noted, but not in undue number 
or likely for the most part to mislead a reader 
seriously. A few may be mentioned. Darwin 
worked at Downe, not Dover. Prof. G. H. P. 
NuttalTs name is unfortunately omitted from the 
list of the Quick professors, and the press set up 
in 1752, at which astronomical works were printed, 
had its home in Pembroke, and not, as might be 
inferred from p. 79, at Queens’. 

Though the book suffers from a certain lack of 
orderly arrangement and from rather meagre 
documentation, a vast amount of interesting and 
entertaining information culled from a great 
variety of sources, many of them obscure, has 
been brought together within its covers. All 
Cambridge men should be grateful to Dr. Gunther 
for making it possible for them to become ac¬ 
quainted so pleasantly with the personalities, aims 
and achievements of their scientific forbears, and 
for compiling a work which should be in every 
college and departmental library. Senior members 
of the University who keep it handy on their 
shelves will find it a sort of scientific “Gunning”, 
admirable for browsing in at odd moments ; for 
most junior m mbers it will probably prove too 
expensive. 

In conclusion, we would re-echo the hope ex* 
pressed in the author’s preface, that among the 
institutions of the University a modest room or 
two may be found, where the more interesting and 
important of the exhibits got together last year, 
suitably displayed and labelled, may find a per¬ 
manent home. A. H. 
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The Structure 

Floral Morphology: 

a New Outlook, with Special Reference to the 
Interpretation of the Gynaeeeum. By E. R. 
Saunders. Vol. 1. Pp. viii+132. (Cambridge: 
W. HefFer and Sons, Ltd., 1937.) 3*. 6c£. net. 

T HE history of plant morphology shows a 
number of more or less distinct phases. The 
earliest phase was one of description, including 
the recognition of morphological categories and 
the introduction of terms. Later the idealistic 
concepts of Goethe laid the foundation of much 
that is still orthodox. With the advent of 
Darwinism, there commenced a long period of 
explanation in terras of use and, on the whole 
somewhat later, attempts to trace the evolution 
of organs. At the present time, all these earlier 
phases seem to be revived in a new interest in 
plant structure, with the introduction of certain 
new methods and theories. 

The vast majority of existing seed plants are 
characterized by possessing flowers clearly marked 
off from the vegetative parts of the plant body. 
The evolutionary history of the flower is still 
obscure and, even as a preliminary to research on 
this problem, there is an urgent need for clarifica¬ 
tion in our knowledge of the morphology of its 
component parts. Botanists are not all agreed as 
to whether it be a simple stem bearing modified 
leaves, a modified branch system, or essentially a 
structure mi generis. All parts have been sub¬ 
ject to detailed and comparative examination : 
perianth, andrceoium, and gyncecium (gynseceum). 
The composition of the latter has, however, been 
the subject of most recent research. The numerous 
papers of Miss E. R. Saunders have made botanists 
familiar with the theory of carpel polymorphism. 
None will deny the importance of her work in 
directing attention to the many |>ecu]iarities of 
arrangement, anatomy, and behaviour to be found 
in the ov&ries and their associated parts in both 
monocotyledons and dicotyledons. In a first 
volume on floral morphology, Miss Saunders 
summarizes her views on the architecture of the 
flower, with special reference to the gyncecium, in 
an introduction, and outlines on this basis the 
flower structure of thirty-nine families. A student 
unacquainted with the new concepts would prob¬ 
ably find the book somewhat difficult reading, 
partly because of the very few illustrative drawings. 
The size, founts, general format, and low price of 
the book are all excellent, and it is to be hoped it 
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will be widely read and used, especially as a guide 
to laboratory work by teachers and students. If 
it gives stimulus to the detailed dissecting of 
flowers and a study of their anatomy in academic 
institutions, it will have fulfilled a most important 
and urgent need. 

The special theory of carpel poly morphism, 
which is the central theme of the book, is “in 
accordance with the view that in true apocarpy 
the individual ovary is formed of a single carpel, 
which arises as a separate structure, but that in 
syncarpous and pseudo-apocarpous forms it is 
composed of two kinds of carpels, sterile and 
fertile”. Two main types of carpels are dis¬ 
tinguished : valve and consolidated. The former 
shows pinnate venation, marginal ovules (when 
fertile), and when present alone generally forms 
an apocarpous gyncecium. The consolidated carpel 
has a pair of strongly developed bundles close to 
the mid-line (with or without a median bundle). 
The ovules are usually borne on either side of the 
mid-line, and the consolidated carpel is, in 
syncarpous ovaries, generally fertile. It may be 
contracted (solid carpel) or expanded (pseudo¬ 
valve carpel). 

Though based very largely on the number and 
relationship of the vascular strands in the flower, 
it is claimed that the principles outlined “dispose 
of many morphological fictions, including hypo¬ 
thetical splittings and unions, hypothetical sup¬ 
pressed whorls, ‘commissural’ stigmas, ‘false' 
partitions, ‘free central* plaeentation and epigyny, 
as traditionally interpreted, while ‘parietal* and 
‘axile' plaoentation and ‘septicidab dehiscence now 
have an altered significance. They provide an 
explanation of obdiplostemony, various forms of 
fruit dehiscence, and many other hitherto unex¬ 
plained features”. 

There is no doubt that, considering the evidence 
as a whole, Miss Saunders has presented a strong 
case. It is probable that not all her interpretations 
will be accepted by future investigators; but they 
will have to be examined from the point of view 
of the evidence she has provided, even if other 
viewpoints be also considered valid. The evidence 
is particularly strong in the Bhceadaks (including 
the Cruciferce) and in the Lilietcem. Some of the 
families in which it is probably more difficult to 
provide an acceptable interpretation of the 
structure of the gyncecium on the basis of carpel 
polymorphism, such as the Leguminosm, are not 
included in this volume. W. 8. T* 
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Nauka Polska: 

jej Potrzeby, Organizacja i Rozwoj. (Science and 

letters in Poland : their Needs, Organization and 
Progress,) Tom (Vol.) 22, Pp. ix {-433. (Warszawa : 
Kmy Imienia Mianowskiego, 11)37.) 

Vol. 22 of “Nauka Polska*’, an annual publication 
edited by Prof. S. Michalaki and issued by the 
Mianowski Institute for promoting Science ami Letters 
in Poland, is devoted largely to a series of papers 
on the influence of science upon human culture and 
progress. Among several noteworthy contributions 
is one by Prof. S. Ossowski, who deals with the 
influence of the personal opinions of the man of 
science on researches in the domain of the social 
science*. He goes on to examine the effect that 
personal political and social convictions can have 
upon the course of a research worker’s investigations 
in such subjects as sociology, political economy and 
anthropology, that is, in sciences directly contributing 
to progress in social life. 

The influence of physics upon tho development of 
modem civilization is the theme of a contribution 
from Prof, S. Szczoniowski, who endeavours to show 
how the theories of pure physics and tho exact sciences 
have moulded opinion with regard to modern con¬ 
ceptions of the universe. Another interesting memoir 
in this issue of “Nauka Polska” is that by Mine. 
Danilewicz, who wishes to direct attention to the 
scientific work conducted between 1805 and 1831 at 
the former lyc6e of Krzemieniec in south-east Poland 
(Volhynia), Tho concerted attempt of an enthusiast ic 
group of specialists in physics, chemistry, mineralogy 
anil botany to create a local interest in the flora and 
natural resources of this district made a most- 
promising beginning, but was afterwards suppressed 
for political reasons. 

In the notes referring to scientific events in Poland 
and abroad there is a. brief account, of the British 
Association meeting at Blackpool, and reference is also 
made to the activities of the Research (’o-ordinal ion 

Committee. 

PEP (Political and Economic Planning) 

Report on International Trade : a Survey of Problems 
affecting the Expansion of International Trade, with 
Proposals for the Development of British Commercial 
Policy and Export Mechanism. Pp. vii + 302. 
(London: Political and Economic Planning, 1937.) 
Paper boards, 8s. (id. net; cloth, 12#. 6<i. net. 

The group of industrialists, distributors, local 
government officers, university teachers and others 
who have produoed this comprehensive monograph 
claim allegiance to no political party and am con¬ 
cerned solely with the problems of social and economic 
reconstruction. It is a lengthy report and contains 
a mass of statistical and other matter, bearing on 
tho mechanism, finance and politics of international 
trade. The writers conclude that the idea of sweeping 
ftway international trade barriers is impracticable and 
is being replaced by organized exchange between 
nations, which, however, should be more con¬ 
structively planned. The report discusses at length 
such constructive measure* by taking into account 
nut merely economic needs but also politics, psycho- 
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logy, transfer difficulties and other relevant factors. 
Within the policy of the State there should be scope 
for the initiative of individual traders, especially 
in co-operative steps. International , trade will 
probably become permanently a smaller proportion 
of total trade, and will certainly not return to past 
conditions; but on new and constructive lines there 
should be a measure of revival. Finally, it may be 
noted that the report examines frankly the role 
played in present trade by the economics of war. 

Physiology in Health and Disease 
By Prof. Carl J. Wiggera. Second edition, thoroughly 
revised. Pp. 1124. (London : Henry Kimpton, 
1937.) 42#. net. 

The second edition of Prof. Wiggera* book follows 
the first after an interval of only two years. Special 
emphasis lias boon laid on subjects of clinical 
importance and the book is really a general text¬ 
book of clinical science. Chapters are devoted to 
such subjects as oedema, sleep, acidosis, peripheral 
vascular disorders, blood-pressure, valvular lesions, 
fever and diet. The section dealing with the circula¬ 
tion i* particularly detailed. 

Tho book covers much tho same ground as Samson 
Wright’* “Applied Physiology” ; but it is about 
35 per cent larger. No one man could speak with 
the authority of detailed knowledge over so wide a 
field, and tho judgments of this book sometimes 
appear superficial. Its main value lies in the fact 
that it contains a very large number of references to 
original work and to detailed reviews. It should be 
useful to students and to those who seek access to 
literature dealing with subject* outside their own 
speciality. Prof. Wiggers i* a physiologist, and his 
book will probably he more admired by physiologists 
than by clinicians. 

The Physics of Electron Tubes 
By Dr. L. R. Roller. (International Heriee in Physics.) 
Second edition. Pp. xvit + 234. (New York and 
London : McGraw-Hill Book (Jo., Inc., 1937.) 18#. 

The first (1933) edition of this book has already been 
favourably reviewed in Nature ( 133 , 968 ; 1934). 
The present second edition has l>oon slightly enlarged, 
especially by the addition of short treatments of 
such topics a* electron optics, secondary emission 
multipliers, “ignitrona” and positive ion emission. 

The title of the book would be more appropriately 
“Introduction to the Physics of Electronic Devices”, 
as it deals within its relatively short space not only 
with ‘electron’ tubes, that is, hard valves and photo¬ 
cells, but also include* gas-filled relays and even two 
chapters on photo-conductivity and photo-voltaic 
cells. The treatment is clear, bringing out the 
essential points. Intricate mathematics lias been 
avoided by stating in such coses finished results; how- 
ever, Richardson and Schottky’s equation and the 
3/2 power law have been derived in a special appendix. 

Very useful for the beginner is a collection of 
problem* (with solutions) and with the aid of a good 
list of references added to each chapter, he will be 
able to find his way to more detailed study of the 
subject. A. B. 
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Ammonolatry: The Life Element* 

By Prof. Henry E. Armstrong, F.R.S. 


(To a muled, musical undercurrent reminiscent of 
Alda, in face\ of a moving , desert panorama with 
camels.) 


F OR several months, while 1 have been confined 
to my room, I have had before me two unusual 
and remarkable books which are of special interest 
to me, at a time when we have to admit that far 
more consideration must be given to the manner 
in which chemists are trained. The books are 
E. C. Franklin's “Nitrogen System of Compounds” 
and N. V. Sidgwick’s “Organic Chemistry of 
Nitrogen”, in both of which I have particular 
reason to be interested. 

About thirty years ago, soon after the great San 
Francisco earthquake (1906), I visited Leland 
Stanford University at Palo Alto. The founder 
was doing penance : he had been tossed from his 
pedestal and was standing upside down, with his 
head through the stone pavement : I believe he 
was ultimately restored to righteousness without 
a feature injured. Chemistry was well on its feet. 
The professor, Edward Curtis Franklin, was at an 
early stage in the inquiry, now so associated with 
his name and school, into the properties of liquid 
ammonia in comparison with those of water, 
especially as an electrolytic solvent : though boil¬ 
ing at — 33 35°, it comes close to water in activity. 
Liquid ammonia was being brought into use at 
that time as a refrigerating agent, and Franklin 
had command of the technical product. 

It may be mentioned here in parenthesis that 
Gore in his earlier work on the subject (1872-73) 
was forced to prepare the liquid separately for 
each experiment, by heating ammoniated calcium 
chloride in the tube containing the substance to 
be tested. He tested the solubility of more than 
five hundred substances. He had great difficulty 
in securing support for his work—in those pre¬ 
historic days it was considered to be of little 
interest. He made a similar study of liquid 
hydrogen fluoride, and all but isolated fluorine. 
Few are left to remember his persistent pioneering 
efforts in advocacy of pure research, for which he 
made a great personal sacrifice : unfortunately, he 
was not original I had the privilege of being 
made his confidant and always regretted that he 


* The proof of this article was curmied by Prof. Armstrong only 
a week before hU death on July 13. The article represents, therefore, 
the final expression of the frank and critical views which he held 
upon the training of chemists and subjects of research. Whatever 
sfadfteane* may ne attached to these views, the fact that, white on 
hte dying bed, he desired to make the two volumes mentioned in the 
article the subject of a contribution to Natcm, to a remarkable 
tribute to the active attention he gave to scientific subjects right 
unto the teat Prof. Sidgwick’s book, to which Prof. Armstrong 
“ ' m reviewed In Kami of July a.—The Editor. t 


had so little encouragement. We were then near 
to the renaissance period, but so low was the ebb 
of curiosity that Frankland, Vernon Harcourt and 
others were suggesting that a list of subjects for 
research should be prepared. Actually the main 
cause of activity was not Kekul^s benzene 
formula but the discovery by Kolbe and others, 
after the 1870 war, that research work could be 
made of commercial value. The poor professor 
disappeared but academic training began to lose 
its value ; now, after a second war, in Germany, 
freedom of thought is gone. She may have gained 
much commercially but she has sold her scientific 
soul. Our task is to make the same change im¬ 
possible here : it is already set in, largely througli 
the influence of commercialism. 

Franklin's reason for entering on the inquiry is 
stated by him as follows : 

“In the autumn of J896, Hamilton P. Cady, then 
an undergraduate, was working at the regulation 
course in quantitative analysis. Observing after a 
time that the young man was becoming bored with 
the task, the writer, at the time giving instruction in 
analytical chemistry, proposed to him that he prepare 
several of the cobaltamine salts and confirm the 
composition of one or two of them by analysis. 
Some days later, with a beautifully crystallised 
specimen of one of these interesting salts in his hand, 
Cady stated that the ammoni^ in these and other 
salts containing ammonia must function in a manner 
very similar to that of water in salts with water of 
crystallisation. He suggested furthermore that liquid 
ammonia would probably be found to resemble 
water in its physical and chemical properties. As a 
direct consequence of Cady’s suggestion has followed 
all the work done in this country on liquid ammonia.’* 

Franklin died on February 13, 1937. We have 
to lament the loss of a colleague who could still 
regard chemistry as a practical subject but take 
notice of theory in general His work on ammonia, 
already of no slight value, may some day rank 
high when the great problem of electrolytic 
conductivity is discussed with knowledge and 
without prejudice : as yet, it never has been. 
Franklin makes close comparison, compound by 
compound, of corresponding members of the 
oxygen and nitrogen systems. The ammonia 
work, however, is far from sufficiently described 
in his book. I had hoped the original papers would 
have been largely reproduced in readable form. 
If his friends were to provide a reprint it would be 
a pious act and a great boon to students. None 
the less, it is a most valuable conspectus, * 

Sidgwiok's “Organic Chemistry of Nitrogen" is 
a book of very different type. Franklin would 
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take us back to the worship of Jupiter Ammon, 
begun in the dry distillation of earners dung. 
Sidgwiok would have us ‘resonate’ to the latest 
doctrine of electro-valency. The first edition of 
his book was published in 1910 ; it was a positive 
thriller. Sidgwick gave me a copy, which I have 
always prized ; this has rested on a shelf near to 
my elbow and has often been taken down ; my 
hope that the new edition would have similar 
attraction is disappointed. Two Oxford fellows, 
T. W. J. Taylor and Wilson Baker, seem to have 
been mainly responsible for the new edition, but 
the names of a host of other helpers are given. 
Sidgwick only contributes seven pages of intro¬ 
duction and a page or two on Chelate, Ortkonitro- 
phenol derivatives , which show that he is now 
devoted to the fashionable morganatic game of 
crab catching, an appropriate exercise for the 
Upper reaches of the Thames. 

The plan remains what it was. The intention 
is said to have been to give an account of the 
simpler organic compounds and to discuss some 
of the interesting problems which t hese properties 
present, giving so far as possible adequate ex¬ 
planation of the necessary physical background. 
The authors have not the practical experience and 
critical judgment necessary to carry out their task 
in a way to make the book of practical value to 
students who would train to be chemist s—of whom 
there are very few at Oxford. It is not a beginners’ 
book and makes high demands upon previous 
knowledge, without explanation plunging the 
reader forthwith into technicalities known only to 
the specialist and impossible for the ordinary 
reader to understand. Though highly discursive 
and scrappy at times, necessarily a book written 
at such length contains much that is interesting, 
but no training in judicial method is to be gained 
from its use. 

At least half of what is regarded as the most 
intellectual of our youth is attracted to the 
University of Oxford ; this element is all but 
absolutely classical in its outlook, Oxford needs 
medicine of a very different order from that 
represented in Sidgwick’s book : medicine that 
will make it a school of practice in chemistry, not 
one of elocution. The University is receiving large 
funds but its traditions are such that it does not 
attempt to train men to be efficient and effective 
laboratory workers. It has grown up upon words 
and lives upon them. The Oxford way is to 
enforce knowledge of what is done as a preliminary 
to doing work—but you cannot learn a subject 
like chemistry without doing from the beginning 
and all the time. The book will suit Oxford youth 
able to memorize the purple patches and offer 
them up on the examination altar, hoping on 
leaving toe Examination Sohools to find an 


emissary of I.C.I. awaiting their return with the 
prized admission card to an assured haven of 
research. They, however, will have had little or 
no effective training in chemistry but only parrot 
instruction in structural formulae. 

In the first line of the brief introduction to the 
book the author at once plunges into the valency 
problem with full measure of ‘noughts and crosses’, 
mainly dealing with Resonance, blankly asserting 
that : 

“The conception is the most important develop¬ 
ment which structural chemistry has had since it 
was extended to three dimensions by van ’t Hoff in 
1874. It is a result of the application of wave 
mechanics and could not have been deduced from 
classioal dynamics ; hut its esHcntial conclusions can 
be stated very simply. If a molecule can have two 
or more different structures in the.ordinary organic 
sense of the term, then under certain conditions its 
actual state is neither one nor the other but some¬ 
thing intermediate between the two, which partakes 
to some extent of the properties of both but cannot 
be expressed in the usual structural symbols. The 
molecule is then said to exhibit resonance and to he 
a resonance-hybrid of the two or more structures. 

This is a declaration which I hesitate to endorse. 
In his recently delivered presidential address to 
the Chemical Society ( J . Chcrn, 8oc. t April), our 
would-be trumpeter of nitrogen speaks with even 
greater modesty and exceptional clearness. We are 
there told that it was a product of the obscure 
doctrine of wave mechanism. 

“The general conclusions of the theory of resonance 
are of great practical importance, especially to the 
organic chemist. But it is not to be expected that 
more than a very few organic chemists will have 
either the time or the ability to master these mathe¬ 
matical operations. It is therefore obviously our 
duty to express—or to induce the wave-mechanisians 
to express—the results in the simplest terms that are 
possible and this can really bo done quite easily. 
The use of the technical language of wave mechanics 
for this purpose is quite unnecessary and in fact mis¬ 
leading, for it makes the non-mathematical reader 
think that as he can’t understand the language he 
can’t understand the conclusions either, which is 
quite untrue ; and not uncommonly, I think, it leads 
the non-mathematical writer to believe that if he 
knows the technical terms he must understand their 
meaning, which is by no means always the case.” 

I have known strange things said in chemistry 
but have never before been quite so stood upon 
my head. 

Passing to the examples given, with carbon 
dioxide we have the three formula : 

O-C-O O^C-O O-fcO 

“According to the theory of resonance, since all 
these formula represent linear molecules and should 
have about the same stability or heat of formation, 
rcsonanoe must occur and the actual state of the 
molecule will be something intermediate between 
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thorn which we call a resonance hybrid, which will 
have a greater stability and heat of formation and 
a rather smaller distance between the atoms, than 
correspond to any one of the formulae. Experiment 
shows that this is so. Further, since the last two 
formula? are really the same, they must be represented 
to the same extent in the actual state of the hybrid, 
which therefore should be non‘polar, as it is found 
to be.” 

According to this, resonance would seem to be 
a state of suspended animation in a molecular 
system with a shortened waist. Is not this “Much 
Ado about Nothing” ? In what way it is an 
advance upon van ’t Hoff is not clear. Kolbe was 
•angered that van ’t Hoff should introduce meta¬ 
physics into chemistry—what he would have said 
to Sidgwick passes expression. I am open to the 
retort, I know, that van *t Hoff was justified, but 
he had a solid model to build upon. 

One of the more important applications of the 
conception of resonance is to the explanation of 
the power of hydrogen to serve as a bivalent link. 
There is no doubt, says Sidgwick, that a hydrogen 
atom is able to hold two oxygen atoms together. 
To me the evidence is entirely inadequate, nor is 
his present argument impressive. 

'The crystallogmpherfl,” he says, "have actually 
measured the length of thiH O H O link (about 2'5 A) 
which they call the hydrogen link but the idea which 
formerly prevailed that this link, like co-ordinate 
links in general, was due to the hydrogen taking up 
two more shared electrons (wo that it had four in all) 
is now known to bo impossible, since a hydrogen atom 
cannot hold four electrons with sufficient firmness. 
The only alternative explanation is that we have 
resonance between the ordinary form and one in 
which there is an oxoniiim cation and an R-O anion;” 

K R R R R R 

III III 

000 0~i0 0~ 

/ / / A \ 

H H H HH H 

Truly a soul-saving set of symbols. Faint praise ; 
scarcely hanging evidence. The nonchalance with 
which the inability to carry more electrons is 
treated and a new hypothesis at once found is 
amusing. Still better follows : 

“The most extensive group of organic substances 
whose behaviour is determined by resonance is that 
of the aromatic compounds. It was recognised from 
the beginning that the two difficulties in the way of 
Kekute’s formula for benzene are, first, that we 
should expect two ortho di-derivatives ,* secondly, 
that benzene should have the reactivity of an ethy¬ 
lene derivative, whereas in fact it behaves almost 
always as a saturated compound. The conception of 
resonance removes both of these objections at once : 
the first because we assume the state of the ortho- 
compound to be permanently half-way between the 
$W0 formal© and the second on account of the in¬ 


creased stability which the resonance must produce* 
The last point can be determined experimentally 
from the heats of formation.” 

Such a statement cannot be taken seriously and 
it suggests insufficient historical and practical 
knowledge of the subject, I was one of the earliest 
workers with benzene, beginning in 1868. We 
never treated Kekute’s formula? seriously—except 
for the purpose of registering the assumed dis¬ 
posal of substituent affinities : apart from the few 
who 'hammered’ the idea for their own purposes, 
we thought of the two forms as present, if at all, 
in balanced proportions. The benzene symbol was 
used, not as a structural expression but as a con¬ 
vention in expressing interactions. We soon learnt 
that benzene had not the reactivity of an ethylene 
derivative. This led me to introduce the Centric 
formula. 

The X-ray workers in course of time may help 
us out of our difficulty, but they are very slow, 
What are the forms of carbon ; what of the form 
of that in benzene ? The paraffins are the only 
hydrocarbons containing diamond carbon. We 
know scarcely anything of paraffinoids generally. 
Edgar’s work with heptanes shows that isomerides 
differ greatly, presumably owing to shape and 
difficulty of packing. Rumour goes that a paraffin 
has been made which won’t pack and therefore 
declines to solidify —too resonant, 1 suppose. 

Benzene, we know, contains a second form of 
carbon, which I would call ethenoid. The centres 
of the atoms are in a plane, not zigzagged, the 
distance between them less than in diamond 
carbon. What is hexamethylene—benzene with 
six “electronic” pits filled in ? It is little but a 
copy of benzene in appearance and properties. 

During my lifetime the theory of valency has 
been developed from remarkably simple beginnings. 
When I began with Frankland in 1865,1 heard his 
first course of lectures at the Royal College of 
Chemistry, published in his well-known book. He 
adopted Crum Brown’s Graphite formulas, behind 
which lay the tetrahedral conception. Carbon was 
a wooden ball with four holes in it. He had 
assimilated Kekule’s formulae. I hold a paged 
proof of the later edition of his book in which he 
has written in all these. The original struggle 
between Kekuie and Frankland was over a fixed 
maximum of valency, that need not all be exercised 
but partly in abeyance. Kekul6 as a joke copied 
Munchausen’s method of shooting ducks on a 
ramrod. 

Graphite is the puzzle—it seems to combine the 
two forms of carbon. This comes out very clearly 
in the model (Fig. 1). 

The crystal is shown to consist of flat phenoid 
rings in parallel planes, 3-4 A. apart, more than 
double the distance between two atoms in the 
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plane ring. When oxidized, oxygen atoms seem 
to penetrate directly into the wide space between 
layers and this plane is porous to other agents also. 
I seem to see the atoms as a bird-like structure, 
with unequal wings, one paraffinoid about double 
the length of the other one : the other, the shorter, 
ethenoid as in benzene. 



Kig. 1. 

Model ok Graphite. From Chemistry and Industry, 
Auo. 14, 1936. 


Two forms of valency ultimately emerged— 
which acquired precision only when one was seen 
to be fixed by the Electronic Charge ; the other 
being that which Pickering and I termed Residual 
Affinity. I discussed this very fully in March 1886 
in the Proceedings of the Royal Society in a paper 
on electrolytic conduction in relation to molecular 
composition, valency and the nature of chemical 
change. In the previous year (March 1885) I dealt 
fully with the conditions of chemical change, a 
subject entirely left out of account in modern 
times. Then in 1888 I discussed the origin of 
colour and formulated the explanation since 
known as the Quinonoid Hypothesis (Ghent. Soc. 
Proc. f March 1888). 

I postulated a triple unsymmetrical absorbing 
system, such as that in quinonc. 


I soon discarded mere material absorption and 
taking iodoform as type, assumed that the residual 
affinities of the iodine atoms came into play as 
absorbent centres. 

(CH # ) 

I : I : I 
I : I : I 
(CH.) 

In fact, I became dotty at an early stage in my 
career. I was specially fascinated at the time by 
fluorescent compounds and triphehyi methane 
derivatives. My colour hypothesis is applicable 
to all ethenoid properties, and what I set out to 
explain fifty years ago is little short of what 
would now explain. I doubt if there 
be muelt difference between us, but having read 


the classics early, I have always been held up by 
the caution : 

What’s the uso of Mercators 

Tropics, Zones and Equators. 

They are merely conventional signs. 

Kekul6 wrote an imperishable sign upon the 
fair face of our science when he introduced the 
simple hexagon. This expresses the one fact that 
is established—that six carbon atoms form a 
symmetrical complex, providing a convention 
which permits ur to register and discuss isomerism 
in particular. 

The colour of met a-com pounds, I early asserted, 
was merely a case of the absorbent centres being 
in part formed between contiguous molecules— 
that is to sav, extramolooutar ; whilst in para- 
and ortho--quinones it is within the molecule, 
intramolecular. 

Whatever resonance hybrids may be, do or 
suffer, they have little practical significance. To 
take up time in indoctrinating students at the 
university with such vagaries is not justifiable. 
At the moment we are in sorest need of chemists— 
it were time that the University Grants Committee 
or similar body intervened to secure rational, 
practical training for those few who will give 
serious attention to the several subjects to be 
studied. 

Students have to be taught according to their 
dispositions. The biological type is very rare ; 
no greater perversion of the type exists than the 
ordinary biochemist, who is so-called because he 
works with material of living origin. The flag can 
be carried by very few. Mathematics beyond 
more than a very elementary stage is also without 
appeal to the chemiBt proper : the mathematician 
is a machine—prepared to let it be granted and 
act accordingly. The chemist should be inspired 
with feeling and only ask for truth and sub¬ 
stance ; he should go straight to Nature. Of 
course, the majority who inflict themselves upon 
the natural sciences are just machines. The only 
teacher is experience. 

The fact is, we forget how much that is taught 
as chemistry is mere convention. The hands- 
across, down-the-middle, business of “The Lancers”. 
The “bridged-ring” is just Huck Finn, let-on stuff, 
yet the majority swallow it whole. Kekul6 so 
demoralized chemists by his Ring that they have 
no hesitation even in giving it a handle, a bridge. 
Benzene must be a solid block of atoms—in so far 
as atoms made of electrons can be solid. 

For a book on the chemistry of nitrogen, the 
most wonderful of all the elements in forming 
character—the determining element of life—to be 
of outstanding value, it must make manifest the 
sympathy which only long experience in the 
laboratory begets and inculcate habits of scientific 
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thought that will be of service to the student who 
desires to be a working chemist or to teach the 
subject in our schools. It is possible to reach the 
standard of knowledge required for a ‘first* without 
acquiring these habits ; this would not matter 
were it not that Firsts go into schools and stagnate. 
The failure of Firsts in the schools is the out¬ 


standing calamity of the costly attempt to intro¬ 
duce scientific training into education made 
during the past seventy years. 

Chemistry at present is a sick man—“mostly 
conventional signs”. Something less Snarkian is 
needed than “ to measure the value of an idea in 
terms of incomprehensibility.” 


Darwin in Uruguay 

By Dr. J. D. Falconer 


H M.S. BEAGLE , under the command of 
• Capt. Fitzroy, sailed from Rio de Janeiro on 
July 5, 1832, for the Plata and anchored at Monte¬ 
video on July 26. For more than a year the ship 
was employed in surveying the extreme southern 
and eastern coasts of South America. The Plata 
was used os a base and to it from time to time 
the Beagle returned. Thus Charles Darwin, the 
naturalist aboard, had several opportunities of 
making closer acquaintance with the northern 
shores of the estuary and more particularly with 
the natural history and geology of the Banda 
Oriental, by which name the Republic of 
Uruguay, to the east of the Rio Uruguay, was at 
that time known. 

During the nineteenth century, Maldonado Bay 
at the mouth of the estuary was a favourite anchor¬ 
age for ocean vessels. A strip of sand lined the 
margin of the bay and provided a playground for 
the men of the sea. In 1832 Darwin spent ten 
weeks at Maldonado and procured “a nearly 
perfect collection of the animals, birds, and 
reptiles” of the vicinity. He described Maldonado 
as “a most quiet, forlorn, little town : . . . separ¬ 
ated from the river by a band of sand hillocks 
about a mile broad ; it is surrounded on all other 
sides by an open slightly undulating country, 
covered by one uniform layer of fine green turf, 
on which countless herds of cattle, sheep, and 
horses graze. . , . The scenery is very uninterest¬ 
ing ; there is scarcely a house, an enclosed piece 
of ground, or even a tree, to give it an air of cheer¬ 
fulness” 1 . To this day Maldonado retains its 
secluded aspect, being overshadowed by the modern 
resort of Punta del Este on the eastern horn of 
the bay. The sands, however, are now grassed 
and treed over, the pastures fenced and decorated 
with plantations, rail and road communications 
developed and frequented, and the landscape dotted 
with houses and gardens and cultivated fields. 

It was at Maldonado that Darwin’s attention 
was directed to the occurrence of vitrified siliceous 


tubes (fulgurites) in the sand dunes, similar to, 
but shorter than, those described from Drigg in 
Cumberland in 1814*. These tubes, believed to 
be formed by lightning, are still found at Maldonado 
but less frequently than before, on account of 
the cover of vegetation. 

Between Maldonado and Montevideo along the 
northern bank of the Plata, Darwin again remarked 
upon the absence of trees and the uninteresting 
character of the grassy plains, decorated only by 
occasional hummocks of granitic rock. He con¬ 
cluded somewhat hastily that in spite of abundant 
rain and a favourable climate “herbaceous plants, 
instead of trees, were created to occupy that wide 
area”*. However this may be, within the last 
hundred years there has been much successful 
afforestation, and along the shores of the estuary 
and in many parts of the interior the aspect of 
the country has been completely changed. 

In November 1833, Darwin made an excursion 
into the south-western corner of Uruguay, from 
Montevideo to Colonia Sacrimiento, and thence to 
Mercedes on the Rio Negro. By this time, after 
some experience of the pampas of Argentina, his 
opinions of the scenery and amenities of the Banda 
Oriental had undergone a change. He wrote : “I 
find that I look at this province with very different 
eyes, from what I did upon my first arrival. I 
recollect I then thought it singularly level; but 
now, after galloping over the Pampas, my only 
surprise is, what could have induced me ever to 
have called it level. The country is a series of 
undulations, in themselves perhaps not absolutely 
great, but as compared to the plains of Si. Fe, 
real mountains. From these inequalities there is 
an abundanoe of rivulets, and the turf is green 
and luxuriant” 4 . 

On this expedition, Darwin visited the Arroyo 
de las Vivorae and Punta Gorda on the left bank 
of the Bio Uruguay. From Mercedes he rode to 
the Sierra del Pedro Flaw, 80 naflee up the Bio 
Negro, ami examined the natural sections in the 
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cliffs of Perika, He returned in a direct line across 
country to Montevideo, having been absent from 
the port for fourteen days. The Beagle sailed from 
the Plata for the last time on December 6, 1833. 

Prof. Karl Walther, of Montevideo, has been at 
some pains to identify the exact spot on the bank 
of the Rio Negro that Darwin visited, and he has 
come to the conclusion that the “cliffs of Perika” 
are those of the Cerro de los Claveles at the con¬ 
fluence of the Arroyo Perico Flaco and the Rio 
Negro 9 . The streams have here incised their 
channels below the level of the plains and the so- 
called Cerro is simply a projecting bluff overlooking 
the river. This locality has been marked by Prof. 
Walther by the erection of a stone in commemora¬ 
tion of Darwin’s visit in 1833. There is, however, 
a considerable difference between the height of the 
river-bank, 30-35 m. according to Walther 5 , and 
that of the cliffs of Perika, about 50 ft. according 
to Darwin*; also in the composition of the lower 
part of the cliffs as recorded respectively by 
Walther and Darwin. It is thus permissible to 
doubt whether the actual section described by 
Darwin has vet been recognized. It is certain, 
however, that the river bank in this locality was 
Darwin’s “farthest north” in Uruguay, and it. was 
an admirable thought and a graceful tribute on 
the part of Prof. Walther to mark out a “Rincdn 
Darwin” and to give the name of “Darwin Cliff” 
to the Cerro de los Claveles in recognition of “the 
importance of the geological observations initiated 
by the great British scientist” 8 . 

Some play has been made of recent years in 
local scientific circles over the alleged polemic 
between Darwin and D’Orbigny about the occur¬ 
rence at Punta Gorda beneath well-defined 
Tertiary strata (Entrerriano) “in the vertical cliff, 
nearly on a level with the river” of “a bed of red 
mud absolutely like the Pampean deposit, with 
numerous often large concretions of per¬ 
fectly characterized white, compact tosca-rook” f . 
D’Orbigny, who had preceded Darwin in South 
America and to whom Darwin was much indebted 
for examining and naming his molluscan fossils, 
had not seen the section at Punta Gorda during 
his sojourn in Uruguay and Argentina in the years 
1826-29, but he had stated that he was unwilling 
to believe that beds of the same nature with the 
Pampean formation ever underlie the ancient 
marine Tertiary strata*. He maintained that 
there could be no analogy between the lower beds 
at Punta Gorda, which were of marine origin, and 
the Pampean day, which was of quite a different 
character “d^pow&e dans un laps de temps tr&s- 
court, oomrae le rfeultat d'une grande commotion 
termite*'*; Darwin steadily refused to accept 
this hypothesis and insisted that ”from whatever 
sonree and through whatever means the great 


Pampean formation originated, we here have 
unequivocal evidence of a similar action at a 
period before that of the deposition of the marine 
Tertiary strata” 1 *. 

The incident left an unpleasant flavour which 
has not yet been dispelled. Difficulties of investi¬ 
gation and comparison, of translation and re¬ 
translation, keep the controversy alive, while 
almost every author who visits the locality pro¬ 
vides a different interpretation. Kraglievich of 
Buenos Aires, now deceased, who knew the red 
mud of Punta Gorda, said that “its nature is not 
entirely equal to that of the true Pampean of 
Argentina, . . . being much more similar to the 
clay and loessitic sandstone of Uruguay” 11 . 
Windhauaen, also deceased, considered this suffi¬ 
ciently confirmative of Darwin’s observation of a 
continental layer beneath the marine Tertiary 
bods 11 . Prof, Walther supports D’Orbigny, and 
represents Darwin as having fallen into error 8 . 
He admits that at first sight the character of the 
rock at Punta Gorda is “loessoid or similar to 
Pampean clay” 1 *, but asserts that there is a 
distinct petrographieal difference between the two 
deposits. This lias been investigated by Frengelli 14 , 
who states that under the microscope the Punta 
Gorda clay is almost entirely composed of particles 
of volcanic glass with grains of sand scantily 
accessory, while in the Pampean clays the volcanic 
material is accessory to fine sand and silt. Thus 
it would appear that volcanic dust which falls on 
the pampas at the present day fell sometimes 
much more abundantly in the same region in past 
ages, and that there is accordingly every justifica¬ 
tion for Darwin’s suggestion of the recurrence of 
similar conditions during the accumulation of the 
great Pampean formation. 

While, therefore, it is clear that in respect of 
Punta Gorda, Darwin cannot reasonably be 
accused of any serious error of observation, those 
of us who know something of the country he 
traversed will readily agree with Prof. Walther in 
admiring the fact that, in a hurried journey of 
fourteen days, he was able to recognize certain 
details of geological structure the significance and 
importance of which are still being debated by 
lesser minds after the lapse of a hundred years. 

I "Narrative”, 8, 45, 48 (1839). 

* Utol. Tran*,, 2, 628 (1814). 

* "Narrative”, 8, 53 (1839). 

* "Narrative”, 8, 169 (1839). 

* Itev. Fao. Aar. Montevideo, No, 8 (1933). 

* “Geology”, 2, 04 (1846). 

T "Geology**, 8, 92 (1846). 

* “Geology", 8, 93 (1846). 

* “Voyage”, 27, 73 (1842). 

” ‘'Geology**, 8, 94 (1846). 

II J Uv. 8oe, Am. At*. Montevideo, 2, 33 (1928), 

« (Moaia AtamtiM, ft, 476 (1981). 

» W. I.QJ*. Montevideo, No. 18, 88 (1930). 
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Obituary 

Prof. H. E. Armstrong, F.R.S. 

ENRY EDWARD ARMSTRONG, whoso death 
on July 13 in his ninetieth year we regret to 
announce, was bom on May 6, 1848, in Lewisham, 
where he lived all his life. Of the influences during 
his early youth which inclined him to chemistry, 
little is known, but when he left Colfe’s Grammar 
School at Lewisham his father, acting on the advice 
of an engineering friend, allowed him to become a 
student at the Royal College of Chemistry, Oxford 
Street, in the summer term of 1865, actually Hof¬ 
mann's last term before his departure for Berlin. 
Chemistry was the only subject taught, but the 
College was affiliated to the Royal School of Mines, 
then housed in Jermyn Street. A free lance, he 
attended such courses at the two institutions as he 
thought fit, including among them those given by 
Tyndall, Huxley and Ramsay, being also for some 
unexplained reason an almost regular attendant on 
Saturdays in the operating theatre of St. Bartholo¬ 
mew’s Hospital. This roving quest came to an end 
when Frankland, who had followed Hofmann as 
professor find, towards the close of 1866, had been 
appointed with two other members a Royal Com¬ 
mission to inquire into the pollution of rivers in Great 
Britain, took him into the private laboratory, where 
together they developed the combustion in vacuo 
method of water analysis, which played so important 
a part in the campaign for ensuring the safety of the 
domestic water supplies of the country. 

In October 1868, while yet young and impression¬ 
able, Armstrong went to Leipzig to work under 
Kolbe, an inspiring teacher, but remembered also as 
an unsparing and provocative critic. Graduating 
Ph.D. after five semesters, he returned to work with 
Matthiessen on alkaloids at St. Bartholomew’s 
Hospital Medical School and, during the next twelve 
years, had charge of the chemistry classes for medical 
students preparing for the London degree; his 
appointment as professor of chemistry at the London 
Institution, Finsbury Square, followed a few months 
later. An earlier occupant of the chair had been Sir 
George Grove, inventor of the unpolarizable Grove 
cell and the hydrogen-oxygen gas battery : Arm¬ 
strong’s interest in the general problem of chemical 
interchange, and particularly of the part played by 
the depolarizer, can be dated from his discovery of 
specimens of the battery in the Institution’s laboratory 
and the purchase of a copy of Grove’s memoirs. 

Armstrong’s next appointment was that of pro¬ 
fessor of chemistry in the City and Guilds of London 
Institute for the Advancement of Technical Educa¬ 
tion, founded in 1878, but until the Finsbury 
Technical College was ready fof occupation in 1888, 
the work of his department had to be carried on 
during four years in temporary quarters at the 
Cowper Street Schools, Finsbury. A year later he 
was translated to the newly erected City and Guilds 


Notices 

College, South Kensington, where a novel type of 
institution came into being, self-governed academic¬ 
ally by its four professors—-chemistry, engineering, 
mathematics and physics—and independent of ex¬ 
ternal examiners, which rapidly grew to be recognized 
as o great professional school of engineering. But in 
1911, when the City and Guilds College by incorpora¬ 
tion became the engineering section of the Imperial 
College of Science and Technology, its chemistry and 
mathematics departments wore closed down, although 
provision was made for chemistry diploma students 
to finish their course under Armstrong’s supervision 
with its completion, chemistry ceased to be taught 
in the City and Guilds College, and the last of the 
laboratories of the department was dismantled in 
1914. 

The submergence of the chemistry department 
involved aho the closing down of its crystallography 
laboratory, the only one in Britain, after an existence 
of rather more than a quarter of a century. Convinced 
that the most certain method of identifying a sub¬ 
stance was to be found in its crystalline form, 
Armstrong in 1886 determined that, as an essential 
part of their training, diploma students in chemistry 
should measure any new crystalline substances they 
might prepare which were suitable for the purpose. 
To this end a course of laboratory instruction was 
arranged by Mr. H. A. (now Sir Henry) Miera, and 
under his direction and that of Pope and of Lowry 
who succeeded him, a wealth of material was 
accumulated, which led to the publication by 
Armstrong, conjointly with Colgate and Rodd, of a 
series of papers under the title “Morphological 
Studies of Benzene Derivatives’’ in the Proceedings 
of the Royal Society during 1910 -14. 

Thus ended an interesting and—if account be 
taken of the careers of students trained by it* 
methods—a successful experiment in teaching chem¬ 
istry on scientific, if unorthodox, lines. For Armstrong, 
such an ending was unrelieved tragedy. Thereafter, 
although a small suite of laboratories was placed at 
his service in the Royal College of Science building, 
it was no longer as an investigator but by controversy 
that his work as missionary for the propagation of 
the truth as he conceived it was carried on. 

During the tenure of his chair at the London 
Institution, Armstrong maintained a steady output 
of research, but it was in an unexpected role that he 
first directed attention to himself. While working 
with medical students, but without previous training 
as a teacher, he—to use his own words—taught him¬ 
self how to teach them chemistry and, aided by that 
effort, developed the system which became known 
as the heuristic method of teaching science experi¬ 
mentally in schools, in the advocacy of which, ss 
opposed to tile didactic method then followed, he 
never spared himself—-or others—from the time he 
fltst championed the cause at the International 
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Conference on Education, convened in connexion 
with the Health Exhibition of 1884. In the paper 
submitted to the Conference, he outlined a con¬ 
structive plan for training pupils “to observe and 
think and act with dearly defined purpose, the work 
being carried out with common materials and in 
relation to oommon phenomena”. This scheme was 
elaborated in his contribution to the “Special Reports 
on Education” published by the Board of Education 
in 1888, and in the second report of the British 
Association Committee appointed in the same year 
“to inquire into and report on the methods of teach¬ 
ing chemistry in schools”, whilst criticism of school¬ 
masters figured prominently in his addresses as 
president to the Chemical Society in 1894 and later 
to the Chemistry and Education Sections of the 
British Association. The heuristic method on the 
scale that Armstrong conceived it is dead ; its fate 
could not be otherwise under an examination system 
—intensified since the widespread adoption of the 
School Certificate—which does not distinguish be¬ 
tween tho school and the academic outlook on science 
as a mental discipline. 

Prior to the move to South Kensington, Armstrong 
had three major problems in chemistry continually 
in mind : the confusion about methods of determining 
constitution in the naphthalene series ; the perplexing 
reactivities of camphor which served only to show 
the inadequacy of any formula for the substance 
based on the benzene model ; and the mechanism 
of chemical ohange. Before his contribution to the 
elucidation of each is reviewed briefly, it should be 
mentioned that, as the College catered chiefly for 
engineers, the number of diploma students in chem¬ 
istry was always small. Nevertheless, it was not 
long before the department as a school of research 
in organic chemistry attracted advanced workers 
from other institutions, doubtless in appreciation of 
Armstrong’s pervading influence and a wise choice 
of members of his staff. He was constantly in the 
laboratory, his technical skill was always available 
when difficulties in manipulation arose, and his 
advice, encouragement, criticism and retentive 
memory never failed those who could benefit by them. 
If a measure of his stature as professor be desired, 
it may perhaps be gauged by the fact that, of those 
who worked under him as colleagues or pupils, not 
a few liave achieved marked success in industry, 
whilst of the others six either hold or have held 
university chairs and seven became fellows of the 
Royal Society. 

The naphthalene research, resumed in 1886, in 
which Davis, Rossiter, Lapworth and Wynne took 
part, was concerned with the bromination, nitration 
and sulphonation of the hydrocarbon and of its 
halogen and hydroxy derivatives and included a study 
of the mechanism of nitration ; the investigation of 
many oases among sulphonic acids of the transference 
(‘isomeric change 1 ) of the sulphonic group from one 
position to another within the moleoule $ and the 
preparation and identification of the complete number 
of dir andtri-chloronaphthalenes theoretically possible 
r-tfeh amI fourteen respectively—by reference to 
Which tbe structure of any di* or tri-derivative of the 


hydrocarbon could be ascertained beyond doubt* 
Incidentally, it may be mentioned that Armstrong’s 
series of papers embodying evidence for his view that 
carbon compounds exhibiting colour are quinone- 
like in structure belongs also to this period. 

Towards the solution of the problem of the con¬ 
stitution of camphor from the analytical side, Arm¬ 
strong and his collaborators made many important 
contributions. With Miller in the early 'eighties, he 
identified no fewer than four C l0 homologues of 
benzene in the products of the action of sulphuric 
acid and other dehydrating agents on the substance. 
Then he and Kipping, who joined the staff in 1891, 
investigated ‘eamphren’, an oxygenated product of 
the interaction with the acid—an inquiry which led 
Kipping jointly with Pope to discover how to 
sulphonate, rather than to dehydrate, camphor and 
to unravel the intricate isomerism of the oamphor- 
sulphonic aoitis thus obtained. Important, too, was 
the identification of the three positions in which 
substitution occurs in the camphor molecule : this 
followed from the investigations of Kipping and Pope 
for the 7t-derivatives and of Armstrong and Lowry 
for tho oc- and p-derivatives. It was while studying 
the nitration of dibromocamphor at tho College that 
Forster’s interest in camphor chemistry was kindled 
and there, too, that Lowry’s study of the mutarota* 
tion of nitrooamphor in various solvents proved that 
‘isomeric change’ is not spontaneous but dependent 
on the presence of a catalyst. 

Armstrong’s unwavering advocacy of Faraday’s 
view that “ordinary chemical actions . . , are 
themselves electrical” led him to define “chemical 
action as reversed electrolysis”. The arguments by 
which this thesis was defended are to be found in 
the presidential addresses to the Chemistry Section 
of the British Association at Aberdeen in 1886 and 
Winnipeg in 1910 ; the presidential address to the 
Chemical Society in 1895 ; and in frequent contribu¬ 
tions to ephemeral literature during the last half 
century. From first to last he never ceased to urge 
the view that solution is in effect a manifestation of 
chemical activity, the production of an electrolyte 
in aqueous solution being dependent on the combina¬ 
tion of solvent and solute. Hence the prolonged 
controversy with Arrhenius* (and Gstwald) whose 
theory of electrolytic dissociation m solution he 
regarded not only as unnecessary but erroneous—to 
be denounced with almost religious fervour as a 
chemical heresy. Although the Arrhenius conception 
has lent itself to modification, predicating among 
its later developments association of the ion# of the 
solute with the solvent, and in its primitive form is 
now mainly of historical interest, the hydrate theory 
of solution has not emerged from the merely qualita¬ 
tive stage and involves too many unverifiable 
assumptions to make headway. Armstrong's experi¬ 
mental contribution to the discussion, in which 
Caldwell, Eyre, Worley and others assisted, is to be 
found in the thirty-two papers published during the 
period 1906-14 in the Proceeding# of the Moyal Society 
under the title “Processes Operative in Ablution”, 
the sixth Of which gave, in 1908, the most complete 
statement of his theoretical views. 
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A few years earlier than, but parallel with, this 
inquiry into the nature of solution* Armstrong’s 
interest in biological problems, never long in abeyance, 
led to an equally protracted study of the nature and 
mode of action of enzymes being undertaken under 
his guidance, about which, when it was begun, little 
exact information was available. In the first eight 
of the twenty-three papers* all of which save the first 
are to be found in the Proceedings of the Royal 
Society y E. F. Armstrong (Salters’ Company’s research 
fellow at the College, 1902-5) showed quantitatively 
that the action of sucroclastic enzymes as hydrolytic 
agents is controlled or retarded by the products to 
which they give rme and that from glucose by inter¬ 
action with maltose, uromaltose, but with eraulsin, 
maltose is synthesized. Later, the two Armstrongs 
with Horton isolated a p-glucase (prunase) both 
from the mixture of enzymes known as emulsin, and, 
more readily, from various species of Prunus, which 
was used by them to ascertain the distribution of 
cyanophoric glucosides in a variety of herbage plants 
and its variation with locality and season. Mention, 
too, must be made of the elder Armstrong’s investiga¬ 
tion of the activities of urease, linase and lipase— 
including the synthesis of fats by the aid of the last- 
named—-carried out in conjunction with Caldwell, 
Eyre, Gosney and Horton among others which led 
to the conclusion that action takes place wholly at 
the surface of the colloidal particles of the enzyme 
in suspension—not between substances in solution— 
the enzyme having the double function of attracting 
the hydrolyte and of determining its hydrolysis. Not 
the least interesting of the series was a paper by the 
Armstrongs on the action of chloroform, toluene and 
similar substances in stimulating enzymic action in 
living structures which they suggest may lead to an 
understanding of the physiological function of the 
esters, terpenes and scents secreted by plants and 
of anesthetics. 

Of the many educational and agricultural bodies 
with which he was associated, two in particular gave 
Armstrong much pleasure: he was appointed a 
member of the Council of Almoners of Christ’s 
Hospital in 1896 on the nomination of the Royal 
Society, and, after many years as deputy chairman 
of the Committee of Education, became its chairman 
in 1930, holding office until his health failed; and 
he represented the Chemical Society on the Lawes 
Agricultural Trust Committee at Rothamsted from 
its inception in 1889, becoming its vice-chairman in 
1918 and its chairman so recently as last May. 
Frequently of late years in addresses and in articles 
from his pen, the national importance of pure (non- 
pasteurized) milk, natural foods and honest beer was 
urged as also the improvement of grass and other 
crops necessary for their production. His last public 
speech was made at a ‘barley* meeting of farmers 
at Warminster in July 1936. 

Fond of the open country and a frequent traveller 
abroad in middle life as Armstrong was, Borrowdale 
ih spring and autumn became for many years his 
beloved holiday resort. Field geology was one of his 
hobbies: he ipas for many yearn a member of the 
Geologists’ Association, and photographed the chalk 


from Yorkshire to Dorset to supply the illustrations 
for the monographs on this formation prepared by 
the late Dr, Rowe of Margate, Another was his 
garden, and in the unrivalled colours of flowers he 
found the utmost pleasure : the lesthetic side bf his 
nature found its satisfaction, too, in other ways— 
he was an enthusiastic opera-goer and a discriminating 
lover of pictures. Let it be added that no account 
of his life would be complete without a tribute to 
the memory of his wife, whose serenity and compre¬ 
hending sympathy during the fifty-eight years of 
their married life were to him boons ever gratefully 
acknowledged. 

Armstrong was doyen of the Royal Society, having 
been elected to the fellowship in 1876 ; he had been 
a fellow of the Chemical Society since 1870, one of 
its honorary secretaries during eighteen years, and 
its president during two; LL.D. of St. Andrews ; 
D.Sc. of Melbourne and Madrid; honorary livery¬ 
man of the Leathersellers* Company ; Davy medallist 
of the Royal Society ; Albert medallist of the Royal 
Society of Arts ; Messel medallist of the Society of 
Chemical Industry ; and Horace Brown medallist of 
the Institute of Brewing. 

Temperamentally, Armstrong allowed feeling to 
influence his judgment to a degree unusual in an 
exponent of experimental science. Few of his speeches 
and writings were free from this intrusion : in his 
view, as expressed in the article “Chemistry” in the 
thirteenth edition of the “Encyclopaedia Britannica” 
(1926), “Chemistry however is an art as much as 
a science and the chemist is full of feeling which 
cannot be quantified”. Essentially an individualist, 
he did not find it easy to co-operate with others 
even for causes that aroused his enthusiasm and, if 
“apostolio blows and knocks” were not forgotten in 
the advocacy of his views, an autobiographical note 
in a recent article (1932) is not without significance : 
“ ‘Somewhat arrogant and extreme perhaps in his 
denunciation’—the opinion passed by George Eliot 
on Savonarola in the proem to Romola—will prob¬ 
ably be the criticism passed on me by my Mends. 
The situation is saved by her remark ‘But a Prate 
predioatore, who wanted to move the people, how 
could he be moderate V ” Nevertheless, those who 
knew only this side of Armstrong failed to recognize 
that these were but the defects of his qualities. 
Looking his disinterestedness, his essential goodness 
of heart and his idealism, he could not have won 
and kept the good-humoured acceptance as an institu¬ 
tion whioh became his in the poet-War years. The 
attitude of mentor, the wounding criticism from a 
too facile pen ; these need not be remembered now— 
rather we have to mourn the passing of a man whose 
devotion to chemistry, not least in its social implica¬ 
tions, was the master passion of his life. W. P. W, 


We regret to announce the following deaths; 

Prof. Percy Gardner* emeritus professor of classical 
archaeology in the University of Oxford, on July 17, 
aged ninety yearn. 

The Marches© Marconi, on July *0, aged sixty. 

: v : ; .V" 



NATURE 


July 24, 1937 


148 


News and Views 


Long Distance Air Record 

Th» Russian pilot, Colonel Michael Gromoff, with 
two companions, flying an Ant 25 -1, landed at 
San Jacinto, California, on July 14—a flight 
estimated to be of about 6,625 miles from Moscow, 
over the North Pole which lasted 61 hours 7 minutes. 
The existing record of 5,675 miles, was held by the 
French airmen Cod os and Rossi. The Soviet Govern¬ 
ment has been interested in this route, which follows 
practically a direct line across the North Pole. The 
pilot’s log mentions the points Moscow, south-west 
Novaya Zemlya, North Pole, northern British 
Columbia, Oregon, San Francisco, and San Jacinto. 
So recently as last June, Chekaloff with two others 
on a similar machine flew over the same course, 
reaching Portland, Washington, a distance of 5,500 
miles. The machine, also an Ant 25—1, was specially 
fitted for long-distance work, carrying extra fuel 
tanks and liquid oxygen, presumably for flying at 
considerable altitudes. The total loaded weight of 
the machine was 11£ tons, about 6 tons of which is 
stated to have been fuel for the flight. 

On» result of this flight, although possibly of a 
negative order, is the confirmation of the fact that 
the severe storms encountered, added to many 
hundreds of miles of ice-bound regions in whioh 
forced landings would bo impossible, make it question¬ 
able as to whether such a route can ever be a 
commercial possibility, even though it may be the 
shortest distance from northern Europe to North 
America. Apart from this, such flights have an 
obvious interest to the Russian authorities, whose 
internal air transport and military defence problems 
over the long distances in northern Siberia, are of a 
very similar nature. Colonel Gromoff is a well-known 
Russian test pilot, who has been connected with the 
development of Russian aviation since about 1917. 
His name has been particularly associated with the 
principal Russian research station, the Moscow 
Central Aerodynamic Institute. It is interesting to 
remember that he broke a world record in 1934 with 
a continuous flight of 7,765 miles in a closed circuit. 

Commercial Production of Oil from Coal 

On July 14, the House of Lords debated a Motion 
by Lord Mottistone that plant for obtaining oil from 
coal should be set up in Durham and South Wales 
in the interests both of national defence and increase 
of employment. Lord McGowan said that the 
enpertenoe of Imperial Chemical Industries, Ltd., has 
established the technical possibility of such processes 
but at capital and operating costs so high that the 
pamsss, even with the assistance of existing protec¬ 
tion, is not attractive to private capital. Success 
■ ■Stppld' have, 'to depend not on private initiative, but 
on Guvearnment policy* The production of heavy oil 
for marine ptuposes from coal is at present un¬ 


economical. The effect on employment ought not 
to be exaggerated. A plant capable of producing 
150,000 tons of petrol annually provides work for 
6,000 persons of whom 2,500 would be miners. Low- 
temperature carbonization and hydrogenation are 
complementary processes, and increased uso of smoke¬ 
less household fuels would promote both national 
security and national welfare. Hydrogenation pro¬ 
cesses, he emphasized, are a question of high national 
policy and beyond the purview of an ordinary 
limited liability company. Reference was made to 
the Fischer process and other methods of developing 
the use of coal. Lord Hutchinson, in reply, said the 
Government is awaiting the report of Ix>rd Fal¬ 
mouth’s Committee before deciding its policy for the 
production of oil from coal. Meanwhile, it is en¬ 
couraging the establishment of plant for carbonizing 
coal at low temperatures, and another will be in 
production in South Wales next year. 

Observations of the Longest Eclipse 
Information has come to hand of the success of 
Prof. J. Q. Stewart, of Princeton University, and 
Mr. T. Stokley, director of the Planetarium in 
Philadelphia (representing the Franklin Institute and 
the Cook Observatory), in observing the recent total 
solar eclipse for an uninterrupted period of 7 min. 6 sec. 
from the S.S. Steelmaker of the Isthmian Steamship 
Co. The ship was at 133° 38' W., 9° 49*5' N. and the 
sun’s altitude was 75° * 8Owing to the ship’e motion, 
totality lasted an extra four seconds for the observers. 
Prof. Stewart was engaged in visual study of the 
corona, while Mr. Stokley took photographs of the 
corona and measures of its total brightness at mid¬ 
eclipse. Preliminary measures show that this was of 
the same order as that of the full moon, while the 
observers on Canton Island have reported a value 
about half the full moon. The difference is in the 
opposite sense to what would be expected from 
purely geometric U considerations of the amount of 
low corona uncovered. The eclipse is described as a 
bright one. Despite the shadow extending around in 
all directions for seventy-seven miles, there was no 
need of flashlights to read the instruments, while 
ordinary newspaper print could be read with ease. 
Only Venus, Mercury and a few first magnitude stars 
could be seen, and there was indication of a high 
layer of haze in the sky. The corona was of late 
intermediate type, approaching maximum, made up 
of radial spikes and with no very long streamers. 

Price Chair of International Economics 
The Council of the Royal Institute of International 
Affairs announces the appointment of Prof. Allan 
G. B. Fisher, of the University of Western Australia, 
to the newly established Price chair of international 
economics at Chatham House. The purposes of the 
chair is to provide the Institute with the means for 
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more intensive research into world economic problems 
than has hitherto been possible. Prof. Fisher is the 
first occupant of this chair, and will consequently 
inaugurate the new development in the Institute's 
activities which has been rendered possible by the 
reoent generous gift of £20,000 made by Sir Henry 
Price for this specific purpose. Prof. Fisher, who 
was boro at Christchurch, Hew Zealand, in 1895, has 
been professor of economics in the University of 
Western Australia since the beginning of 1936. He 
has contributed widely to periodicals dealing with 
economics, and has published two books, 4 ‘Some 
Problems of Wages and their Regulation in Great 
Britain since 1918”, and “The Clash of Progress 
and Security”. Prof. Fisher hopes to take up his 
new post at Chatham House early in 1938. 

Avebury 

Two years ago, Mr. W. G. A. Ormaby-Gore, then 
First Commissioner of Works, urgently directed 
attention to the necessity of taking steps by means 
of a planning scheme to preserve the surroundings 
of Avebury, constituting in their entirety, as he 
pointed out, the most imposing monument of pre* 
historic civilization in the whole world. He then 
expressed the hope that it would not be long before 
such a scheme was initiated. There is now a prospect 
that this hope may be fulfilled. A scheme under the 
Town and Country Planning Act, 1932, has been 
prepared, which, if the necessary financial provision 
is made, will be put into operation before the main 
Wiltshire Planning Scheme, for the planning and 
preservation of the village of Avebury and its imme¬ 
diate surroundings. This scheme involves the pro¬ 
hibition of building in certain areas, and its restriction 
in others. The area covered by the prehistoric 
remains will be preserved for ever from building, and 
this, with the willing co-operation of the owner, also 
applies to the grounds and building of the Manor 
House, of which part dates from before 1548, part 
from the latter half of the sixteenth oentury. Over 
the main part of the downland, upon which the 
charm of the monuments and their appeal to the 
historic imagination so intimately depend, no new 
building will be allowed, except for agricultural 
purposes and necessary extensions of existing build¬ 
ings, while the harmonious character of new cottages 
will be ensured and the planting of trees continued. 
To some small extent the village has encroached on 
the monument, but condemned oottages will not be 
re-erected. The agricultural character of the district 
will be preserved, and provision made for its future 
prosperity by the setting aside of adequate sites for 
new buildings. 

This scheme will cost money. It is estimated that 
a sum of £11,000 will be required to meet the cost of 
compensation and other charges necessary to carry 
out the provisions of the scheme. Towards this, the 
sum of £4,000 already has been promised privately. 
An appeal for the balance is made by Sir Ernest 
Wills, Lord lieutenant of Wiltshire, the Marquess of 
B#h, chairman of the County Council, Sir Philip 
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Sassoon, First Commissioner of Works, Mr, W. Q* A, 
Ormsby-Gore, Lord Baldwin and others. The National 
Trust has undertaken to receive subscriptions and 
hold the funds for the purpose of the Scheme, which 
will be controlled partly by a special body composed 
of representatives of the County Council, the Rural 
District Council, the Parish Council, H.M. Office of 
Works, the Council for the Preservation of Rural 
England, and the Wiltshire Archaeological and 
Natural History Society, and partly by the National 
Trust. In view of the number of prehistoric monu¬ 
ments of the first importance in the neighbourhood 
of Avebury—Windmill Hill, Silbury Hill, Overton 
Hill, the Avenue, the Roman Road, to name the 
most prominent only—-the price of preservation is 
small, and the appeal should meet with a ready 
response from the public. 

Mesolithic Site in Surrey 
An important mesolithic site consisting of a group 
of pit-dwellings has been excavated by Dr. J. G. D. 
Clark near Famham, Surrey. It was discovered by 
Mr. W. F. Rankine, a local archaeologist, and has 
been described as “without any parallel in this 
country”. (The Times, July 20.) The pits are circular 
and some three feet deep by about twelve feet across. 
One of the dwellings shows the site of a hearth, in 
which the blackening by fire can still be seen. Several 
hundred microlitliie implements have been found, as 
well as a fine pointed-butt axe or pick, about five 
inches long. It is suggested that the settlement may 
be dated at about 3000 b.o., that is towards the close 
of the Mesolithic period, to which Dr. Clark in his 
studies of the Mesolithic period in Northern Europe 
has assigned a dating of from 8000 B.c. to 2500 b.c., 
when the full-fledged Neolithic culture takes its place. 
It would appear that this find gives an entirely new 
conception of the character of the mode of life of 
the Mesolithic peoples, which here at least would 
appear to have entered on a more or leas settled stage. 
Other sites previously investigated afford little or no 
indications of permanent habitations, the inhabitants 
having lived in shelters, wind screens or skin tents as 
did the prehistoric inhabitants of North America and 
the less advanced of the reoent Indians. 

Necessities of Scientific Training 
In his presidential address delivered at Harrogate 
on July 0 to the Society of Chemical Industry, Lord 
Leverhulme emphasized the value of a scientific 
training whether a man's business career is on the 
technical side of industry or not. Scientific method 
and the scientific habit of thought have an application 
far beyond the confines of technical research and 
technical processes, and Lord Leverhulme referred in 
particular to the importance and value of a scientific 
study of markets involved in market research and 
forecasting, as well as to the development of scientific 
methods of management commencing with the ideas 
and methods of Taylor. Referring to the synthetic 
production of an increasing number of our ’ raw 
materials, he suggested that this development 
indicates an economic revolution, the proximity and 
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scope of which are as yet insufficiently appreciated 
Mid that the time is not far distant when man, 
largely independent of the accident of geographical or 
climatic environment, will rely very considerably on 
the chemist to provide substitutes. The chemist is 
a brilliant example of the truth that scientific research 
leads through the elimination of waste to the con¬ 
servation of resources. In an age of industrial 
research directed to the production of immediately 
practical results, the question arises whether, in the 
highly developed sciences, we have gone too far in 
the direction of intensive scientific research with the 
object of gaining immediate benefits at the expense 
of more general research in the less developed sciences 
which might ultimately yield social benefits of no 
less value, though more remote. Lord Leverhulme 
suggested that if the law of diminishing returns 
operates in scientific research, it might well be better 
to devote more of our resources to the less developed 
and less immediately profitable sciences. 

Chemistry, Past and Present 
Ik Prof. G. G. Henderson's absence, owing to the 
death of Mrs. Henderson, his medallist's address at 
Harrogate on July 0 to the Society of Chemical 
Industry, “A Retrospect of Chemical Science,” was 
read by his colleague at Glasgow, Dr. D. T. Gibson. 
Prof. Henderson, an original member of the Society, 
who in 18B8 was responsible for organizing the first 
annual meeting in Glasgow, reviewed developments in 
chemistry in the lost sixty years, including present-day 
tendencies, and in referring to post-War advances in 
applied chemistry in Great Britain, commented on 
the increasing demand for the services of chemists not 
only by chemical industries but also by many other 
industries, and on the marked appreciation of the 
importance of chemical research. In particular, he 
referred to the importance of the contribution of the 
chemical engineer in the development of chemical 
industries, as indicated by the provision of facilities 
for has training, and the foundation of the Institution 
of Chemical Engineers and of the Chemical En¬ 
gineering Group of the Society. The future prosperity 
of Great Britain, Prof. Henderson urged, largely 
depends on the support given to the progress of science 
and especially of chemistry, and in this matter a 
united profession is of the utmost importance if its 
influence on public opinion or on Government de¬ 
partments is to be effective. For this reason, he 
pleaded for generous support of the Chemical Council 
and the scheme for a Chemistry House, and in par¬ 
ticular urged that important firms employing con¬ 
siderable numbers of chemists should do more .to 
encourage their staffs to become individual members 
at least' one of the publishing societies. 

frequency with -which,'it is new 
pmladeeirus of administration 
peoples arc intimately bound up 
belief and custom, and give rise to 
many ramifiositions eannot bc 
i\ perii^ even pcmeived, without 
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anthropological study, or upon which it may be 
necessary to seek the advice of the expert anthro¬ 
pologist, an announcement made by the Royal 
Anthropological Institute is both welcome and 
opportune. The Council of the Institute, it is stated, 
has appointed a Standing Committee on Applied 
Anthropology, which will meet at regular intervals 
for the discussion of problems of culture contact and 
tho application of anthropological knowledge to the 
government of subject races. The Committee will 
seek to stimulate popular and official interest through 
the publications of the Institute, representations to 
Colonial Governments through the Colonial Office, 
and personal contacts with officials. It will also 
endeavour to further the organization and systematiza¬ 
tion of research in this field by means of discussion 
within the Committee and with experts engaged in 
research, and by promoting field-work according to 
a considered plan. A programme of typical questions 
affecting administration and upon which further 
research is desirable, has already been drawn up. 
In view of the wide connexions of the Institute and 
its close relations with those having expert knowledge 
in every part of the Empire, the work of the Com¬ 
mittee cannot fail to lie of the greatest utility in 
promoting a wise and enlightened policy in the 
administration of the affairs of the less-advanced 
races for whom the Imperial Government is re¬ 
sponsible. 

Need for the Study of Human Biology 
Ik an address at the celebrations of centenary 
of the University of Michigan on June 17, Prof. 
Raymond Pearl emphasized the necessity of evolving 
a science of human biology broad enough to synthe¬ 
size our knowledge of man’s mental and spiritual 
nature as well as of his physical nature if civilization 
is to survive. Our rapid advance in material things, 
while in wisdom and goodness little or no advance 
has been made, renders our development so lopsided 
as to threaten a catastrophe. The data fbr the 
unification of human knowledge do not yet exist, 
and one of the main challenges of the present situa¬ 
tion to the man of science is that by natural aptitude 
and training he is the best equipped to obtain such 
data, Prof. Pearl believes that the universities, 
rather than specially founded independent institu¬ 
tions, offer the best environment for scientific 
research, and the achievements of the last hundred 
years encourage the belief that progress will continue. 

The Bournemouth Outbreak of Typhoid Fever 
Thk report of the late Dr, Vernon Shaw, on his 
investigations into the outbreak of enteric or typhoid 
fever that occurred in Bournemouth, Poole and 
Christchurch in August and September 1936, has been 
issued by the Ministry of Health (Reps, on Pub. 
Health and Med. Subjects, No. 91. London : H.M. 
Stationery Office. 9rL net). The outbreak was first 
brought to the notice of the Ministry on August 21, 
UMW, and Dr. Shaw began his investigations the 
following. day. He was mfbnhed that flirty cases 
of enteric fever had been notified during the preceding 
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twenty-four hours, and that a number of other 
patients, scattered throughout the three towns, were 
under observation. The only factor common to all 
the patients was the consumption of raw milk retailed 
by one distributor. It was concluded that the milk 
was infective for a period of about thirty-one days 
preceding August 22, and the approximate number 
of persons who contracted the disease was 718* of 
whom 518 were residents, and of these fifty-one died. 
No source of infection could be discovered among 
those distributing the milk, nor at the retailer's 
depot. The supply woe collected from thirty-seven 
farms scattered throughout a large part of Dorset. 
Dr. Shaw was satisfied that the outbreak was due 
to the consumption of raw milk, and that the dealer's 
supply was infected by the contributions of one or 
possibly two producers whose milk in turn was in¬ 
fected by water from a contaminated stream. Imme¬ 
diately the outbreak was recognized, the distributor, 
acting on Dr. Shaw’s advice, pasteurized the whole 
of his supply, and no unpasteurized milk was dis¬ 
tributed after the morning round on August 22. 
This measure was immediately successful in termin¬ 
ating the outbreak. 

Poetry and Astronomy 

Db. F. W, Grover, professor of electrioal engineer¬ 
ing, Union College, Schenectady, N.Y., has contri¬ 
buted to the Scientific Monthly of June an article 
in which are brought together a number of striking 
passages in poetry referring to astronomical objects 
and phenomena. Milton, Dante, Tennyson and Long¬ 
fellow are naturally given the chief prominence in 
these extracts, but there are also beautiful passages 
from Browning, Housman and others. Dr. Grover 
refers appreciatively to Mr. Alfred Noyes’s “Watchers 
of the Sky”, but wonders why the new knowledge of 
the starry heavens makes so small an appeal to 
contemporary poets, whose fancies rarely stray into 
this virgin field. “Yet,” he says, “it would be a 
fascinating task, and one demanding no mean 
ability, to picture the whirl of the spectroscopic 
binaries, and the rhythmic oscillation of the Cepheid 
variables, to describe the individualities of the giant 
and dwarf stars, or to soar in imagination to the 
confines of an expanding universe.” 

Progress in Gliding 

K»o»nt numbers of the Sailplane and Glider, the 
official organ of the British Gliding Association, give 
evidence not only of the advances that have been 
mode in the technique of motorless flight, but also 
of the scientific knowledge that it is producing. The 
development of aeroplanes has been so spectacular 
that development of sailplanes may be overlooked. 
But these have attained an airspeed of 87 m.p.h., a 
straight line distance of 313 miles and a height of 
more than 10,000 foet; records all beyond those of 
power planes in 1911. It hae long been a reproach 
that sailplanes were dependent on hills and wind*; 
but m effort was made last June to meet this by 
thaorgaoizatian of a creae-country circular tour. A 
definite route of 415 mUes, beginning and ending a* 


Darmstadt, was laid out, the time allowed being ten 
days and each separate flight was to Start with an 
aeroplane tow to not more than 500 metres. Of the 
eight pilots who got away, four completed the 
course in the time, the first taking only seven days. 
The use of ‘thermals’—ascending currents apart from 
clouds—has beoome more widespread. Of late, at 
four or five English gliding centres, pilots have been 
pulled up to a few hundred feet by a winch and 
have got away without any help from the wind or 
from a hill. 

Ok the scientific side, the practioe of soaring inside 
clouds, as well as the use of thermal currents and 
of cold fronts, has given valuable meteorological 
knowledge. Soaring in clouds not infrequently proves 
adventurous. Last June, for example, a German pilot 
went into a cloud to gain height and his rate of 
ascent increased from 4 m. a second to beyond what 
his variometer would register. When he was at 
16,400 feet he tried in vain to get out of the cloud; 
he was tossed up and down, thoroughly chilled and 
bombarded with hail ; the climax come when a wing 
broke off* However, the pilot with difficulty got 
clear, and descended to safety in his parachute. 
Naturally those who take such risks want to learn 
all they can about the conditions; and while some 
oarry special recording instruments, others work out 
the paths of air in thermals or make and study fast- 
motion cloud pictures. As an illustration of the data 
brought by such means may be quoted the records 
of pressure, temperature and humidity obtained 
during a flight from the Chiemsee across the Tyrolese 
Alps into Italy; the pilot rose to 10,800 feet to cross 
the Gross Venediger. Meteorologists doubtless have 
shrewd ideas os to what goes on in suoh places as 
cloud-cells and lenticular clouds; but there, as well 
as in many other regions, definite observations must 
have the highest possible value. 

Monthly Meteorological Elements 

Ik the Meteorological Magazine of June there 
is a new feature that has been developed os a result 
of a proposal made by Prof. A, Wagner at the inter¬ 
national Meteorological Conference at Copenhagen in 
1920, that monthly mean values of various meteoro¬ 
logical elements should be broadcast as soon as 
possible after the end of each month for selected 
meteorological stations. The arrangements for carry¬ 
ing out this proposal were completed and ratified at 
the Warsaw Ckmferenee in 1935, and provided for 
the inclusion in the broadeasts of mean preamre in 
millibars or millibars .'find tenths of a milHbar/mean 
temperature in degress and tenths, total raknfrdl in 
centimetres, and, for certain {daces, resultant air 
transport for the mouth. Since the first broadcasts 
were made in June 1090, the selected statics 
increased in number, and data for Etaaria, Siberia and 
America are now included. The figures for May 1937, 
except those for air' 
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hemisphere. The interesting fact emerges that the 
excess oftempemture above the average for 1901-30 
in the British lake, which ranged from 1° to 3°F, f 
was also experienced throughout Europe and the 
greater part of North America, the excess being more 
than 5°F* over the north-east of Europe, most of 
Soaadinavia and northern Canada and part at least 
of the Nile valley. The warmth of Europe and 
North Amerioa is seen to be associated with, if not 
due to, a lowering of mean pressure in the arctic 
regions and Siberia, combined with an excess of 
pressure over most of Europe, the United States and 
southern Canada. This information was available 
at the Meteorological Office within seven days of the 
conclusion of the month under review. 

Wear of Motor-Car Engine Cylinders 
Thb problem of cylinder wear has now become 
very serious in commercial and public servioe vehicles, 
according to an article in the January issue of the 
Nickel Bulletin. This is due to the new designs giving 
higher efficiency, and also the use of aluminium 
pistons. Wear is considered to be due to a combina¬ 
tion of two causes : mechanical abrasion and the 
corrosive attack of the cylinder walls by the products 
of combustion. The former predominates in vehicles 
running for long periods with a hot engine such as 
motor-buses used for long-distance runs in daily 
service. The latter effect is the more important for 
vehicles which run intermittently with long waits 
between runs, like delivery vehicles. In theee the 
engines never get properly warm. The development 
of nickel cast iron has provided a satisfactory solution. 
The addition of one or two per cent of nickel to a 
suitable composition of base iron has produced 
cylinder castings which are readily machinable and 
yet have a high Brinell hardness. Recently the 
manufacturers of many commercial vehicles have 
. obtained excellent results by using heavily alloyed 
iron. The cylinders of both petrol and Diesel vehicles 
are now being regularly made of irons containing 
4-4 per cent of nickel with or without proportions 
of chromium and molybdenum. Improved machin- 
abifity jg obtained by slowly cooling the castings from 
a temperature of about 350° C. When this course is 
follow^ the original hardness is restored after 
machining by air-cooling the material from a tem¬ 
perature of about 850° C. In France, this hard type 
of won ha* been used for several years with satis- 
faci uy results fbr air-cooled motor-cycle cylinders. 

lattnatkraal Union of Biological Sciences 

If. J, Smcs (Wageningen, Netherlands), 
•Wfcjwfaf of the above Union, reports that the next 
will probably be held in July 1940 
at&icrt fchoim immediately before the seventh Inter- 
: \ Botanical Congress. The president is Prof, 

and the vice-president, Prof. 

The report in Nature 
on the International. Botanical 
, 1338 : referred ' 


of the Botanical Section of the Union, reports on the 
work of this Section, which was deputed to execute 
the resolutions pasted by the Congress and to assist 
the various commissions and committees then 
appointed. He reports that an index of current 
plant science periodicals, prepared by the Commission 
for Documentation, will be issued during 1937, and 
that the Commission for Urgent Taxonomic Needs 
is preparing an "Index Herbariorum”. Suggestions 
or questions bearing on botanical nomenclature should 
be sent to Dr. T. A. Sprague, Royal Botanic Gardens, 
Kew, secretary of the Commission of Nomenclature. 

Scientific Annual Publications: New ASLIB List 
A siXTBBN-pag© booklet has been issued by the 
Association of Special Libraries and Information 
Bureaux as a supplement to the ASUB Book List, 
containing classified particulars of 212 recommended 
annual publications of scientific and technical interest, 
published in the English language. The publications 
are arranged by subjects, and include representative 
U.S.A. publications as well as those of the League 
of Nations and many of H.M. Government reports, 
etc., which are not often found in Press guides. 
The list should be of considerable servioe to informa¬ 
tion officers and those in charge of reference libraries 
or intelligence departments. The List can be 
obtained from the Association of Special Libraries 
and Information Bureaux, 31 Museum Street, W.C.l, 
at a charge of 2s. per copy to subscribers to the 
ASLIB Book List and 3s. 6d. to non-subscribers. 

International Congress of Anthropological Sciences 
Arrangements are now announced for the second 
International Congress of Anthropological and Ethno¬ 
logical Sciences to be held at Copenhagen on August 
1-8, in accordance with the decision taken at the 
first congress in London in 1934. It will be under 
the patronage of H.M. the King of Denmark and 
Iceland. The Congress will meet in seven sections, 
covering respectively physical anthropology, psycho- 
logy, demography, ethnology, ethnography in six 
sub-sections according to geographical areas, sociology 
and religion, and linguistics and writing. Arrange¬ 
ments have been made for exhibitions and demon¬ 
strations in connexion with the subjects to be dis¬ 
cussed, among them anthropological material of 
the Eskimo and Scandinavians of Greenland in the 
Middle Ages, and from the prehistoric burials of 
Denmark, and the skulls of Lagoa Santa, Brasil. 
There will be a demonstration of the relation of the 
ancient dwellings of Denmark and the structural 
systems of prehistoric times, which will take place 
at the Lyngby Folk Museum, where there will alec 
be an exhibition of Danish national dances, including 
those of th$ Faroe Islands. A collection will be on 
view of medieval Icelandic manuscripts referring to 
the discovery of Greenland and Vinjaad, as well as 
the manuscript of Porno de Ayala on the Kingdom 
of the Incas and Peru, recently published by the 
Ingtitut dtEthnologie de Paris, and manuscript* of 
the Iranian Averts, The Ethnographical Museum, 
whichdosed for several years for enlarge- 
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ment and is the oldest in Europe, having been 
founded in 1846, will be reopened to the public for 
the first time at the meeting of the Congress. At the 
close of the session, an excursion will be made through 
Denmark, on which visits will be paid to kitchen- 
middens, Megalithic tombs, tumuli of the bronze 
age, iron age fortifications, the new Viking ship 
recently discovered at Ladby, and other antiquities 
of the Middle Ages. Subscriptions (members 30 
Danish crowns, associates 15 Kr.) may be addressed 
to the Treasurer of the Congress, Nationalmuseet, 
10 Ny Veetergade, Copenhagen, K. 

Seventeenth International Geological Congress 
The seventeenth International Geological Congress 
is being held in Moscow on July 20-30, as noted in 
Nature of January 23, p. 143. Many tours for the 
delegates have been arranged ; for this purpose guide¬ 
books have been prepared giving detailed descriptions 
of the routes, all the interesting outcrops of mineral 
strata, the deposits of useful minerals, etc., with 
maps, plans and sectional drawings. Every delegate 
has a set of twenty-eight guide-books, and a newly 
issued geological map of the Soviet Union ; each tour 
is being conducted by a Soviet geologist. According 
to a report issued by the Soviet Union Year Book 
Press Servioe, 403 foreign delegates, representing 
forty-six different countries, are attending the Con¬ 
gress ; they include 139 from the United States, 
50 from Great Britain, 33 from France, 20 from 
Japan and Manchukuo, 13 each from Germany and 
South Africa, and 11 from Sweden. Of Soviet 
geologists, 1,600 have intimated their desire to be 
present, but as many of them are at present engaged 
in field work, not all of them will be able to attend. 
The delegates will spend two days in Leningrad, 
where a session of the Congress will bo held, and 
visits will be paid to the geological museums of the 
Mining Institute, the Central Institute of Scientific 
Research, the Arctic Institute, to give representa¬ 
tives of foreign countries an opportunity of becoming 
acquainted with the general characteristics of the 
mineral resources of the Soviet Union, In Moscow, 
the Congress will hold its sessions at the Observatory, 
where the institutes of the Academy of Sciences of 
the U.8.S.R. have also arranged an exhibition of 
collections relating to mineralogy* geochemistry and 
useful minerals, and the Palseontologioal Institute is 
showing its collection of Perm vertebrates of the 
North Dvina Gallery. Among the subjects coming 
up for discussion at the Congress are : problems of 
oil and world oil resources ; geology of coal deposits ; 
the Pro-Cambrian system and its useful minerals ; 
the Perm system and its wtratigraphical arrangement ; 
the inter -connexion of tectonic processes, magmatic 
formations and ore deposits; tectonic and geo¬ 
chemical problems of Asia ; deposits of rare elements ; 
geophysical methods in geology; geology of the 
Arctic and Antarctic. 

Beit Fellowships for Scientific Research 
The Trustees have awarded Beit fellowships for 
scientific research, tenable at the Imperial College of 


Science and Technology during the academic year 
1937-38* as follows : extensions of fellowships already 
satisfactorily held for one year to Dr, N. Kemmer, 
for the continuation of his work on the theoretical 
studies in nuclear physics, under the direction of 
Prof. S. Chapman ; and to E, K. Woodford, for the 
continuation of his research in plant physiology, the 
work to be done under the supervision of Prof. F. G. 
Gregory ; new fellowships tenable for one year, but 
renewable for a second, to D. W. Goodall, for research 
on the physiology of the tomato plant, under the 
direction of Prof, F. G. Gregory ; H. A, C. McKay, 
for an investigation of chemical problems by the 
radioactive indicator method, under the direction of 
Prof. J. C. Philip ; A. K. Powell, for research on the 
various strains of Helerodera Schachtii, under the 
direction of Prof. J. W. Munro. The Trustees have 
also awarded a special Beit research scholarship to 
Dr. A. G. Gay don, for research in spectroscopy under 
the direction of Prof. G. P. Thomson. 

Announcements 

Geheimrat Prof. Erich Lexer, professor of 
surgery in the University of Munich, and the ohief 
representative of plastic surgery in Germany* has 
been awarded the Goethe Medal for art and soience 
on the occasion of his seventieth birthday. 

The sixth International Montessori Congress will 
be held in Copenhagen under the auspices of the 
Danish Minister of Education on August 1-10. Dr. 
Maria Montessori will give an address entitled 
“Educate for Peace”. Further information can be 
obtained from the General Director, International 
Montessori Association, I Hampstead Hill Gardens, 
London, N.W.3. 

According to official reports, the birth-rate in 
Soviet Russia is steadily increasing. Last January, 
the number of births registered was 21 *7 per cent 
higher than in January 1936, and in the first quarter 
of this year it was about 30 per cent higher than in 
the corresponding quarter of 1936. Of the Union 
republics the Ukraine records the largest increase for 
the quarter, namely, 70 per cent. 

The University of Reading proposes to reprint, in 
type similar to that of the original and accompanied 
by wood-cuts of the original drawings, the “Observa¬ 
tories Anatomic® Selections Amatelodamensium’ 7 
1667-73, This work, the record of the observations 
of the Amsterdam School on the anatomy of seven 
mammals, four birds* the tortoise* the frog and thir¬ 
teen fishes, is rare and its contents not widely known 
among biologists. Prof. F. J. Cole, to whom sub¬ 
scriptions for copies (l guinea each) should be sent, 
is contributing a critical introduction. 

Erratum.— In the announcement in Nature of 
July 17; p. 194, of the award of the Johannes 
Schmidt Medal to Mr. H. G. Maurice the words 
‘thirteenth annual meeting* should have been 'thirtieth 
annual meeting*. 



July 24, 1937 


NATURE 


149 


Letters to the Editor 

The Editor ( does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes ok joints ik some of this week’s letters appear on p. 158* 
Correspondents are invited to attach similar summaries to tiikir eoMMirNioATiON#. 


Packing Fractions of Krypton and Xenon 

The lines produced in mass spectra by hydrocarbon 
molecules have always played a predominant part 
in the accurate measurements of mass. This is 
particularly so in the use of the doublet method, 
since their high mosses, due to the hydrogen, tend to 
provide easily resolvable doublets with ordinary 
atomic lines. With methane and ethane there is no 
difficulty in producing all the lines of the C 2 and C 8 
groups, but when propane is used in a cylindrical 
discharge tube, only the first four linos of the 0 8 
group, 36, 37, 38 and 39, have a workable intensity. 
These were used in the measurements of the isotopes 
of chlorine 1 . Fortunately, the lower pressure discharge 
in an eight-inch bulb gives all the lines up to C a H 0 , 
though the even ones, 40, 42, 44, are weaker than 
the others. This 1ms enabled comparisons to be made 
with the multiply charged linos of krypton and xenon, 
giving direct measurements of their packing fractions 
much more accurate than the indirect ones made 
ten years ago 8 . The following are the results : 

Number of 


Doublet 


doublets 

measured 

Difference In 
packing fraction 

Difference 
of man* 

™Kr + + - 

e.H, 

4 

16-28 

h 0-2 

0-0636 

•»Kr+ + - 

C.H. 

19 

20-20 ± O'15 

0-0828 

"Kr++ -- 

U,H, 

20 

21-73 db 0-15 

0-0013 

w Kr+ + - 

C„H, 

18 

23-10 £ 0-15 

0-0903 

18 *Xe + + + _ 

f'jH, 

14 

20-16 :: 

fc 01 

0-0867 


Presence of traces of argon in the tube prevented 
any accurate determination of M Kr. Measurements 
of i3, Xe + + + by the doublet at 44 were unsat isfactory 
owing to the presence of 00 a , but its packing fraction 
appears to be nearly the same as that of 1 ”X(\ and 
is given provisionally. 

The following are the pocking fractions and isotopic 
weights deduced from values of hydrogen and carbon 
of 1-00812 and 12*00355 respectively ; 


Symbol 

Packing fraction 

Isotopic weight 

78 Kr 

- 7*30 

77-9430 ± 0-0020 

**Kr 

- 7-70 

81-0360 ± 0-0015 

**Kr 

- 7*00 

83-9362 ± 0-0015 

"Kr 

- 7 *40 

85-9363 ± 0-0015 

‘"Xe 

- 4*40 

128-9424 ± 0-0020 

»*Xe 

(- 4-4) 

(131-942) 



F. W. Aston. 


Cavendish Laboratory, 
Cambridge. 

My 9. 

1 NJavaa, MS, 1094 (December Sfl, 1936). 
• Bos. So6» A, Utt, SOS (1987). 


The Two Crystalline Modifications of Insulin 

Prof. 3£. B. Mathews’ first examination of Abel’s 
crystalline insidiri showed the presence of two types 
of insulin crystals 1 . One of these, the so-called 
prismatic or needle variety, had marked birefringence 
and a development of faces strongly suggestive of 
rhombohodral symmetry, the crystals being elongated 
along the trigonal axis. Crystals of this type are 
commonly wedge-shaped, and very small wedge- 
shaped crystals have also been obtained by Scott* 
by crystallization of insulin from acetate buffers at 
pH 5*2. The more common variety of insulin crystals 
are those obtained first by Abel* from phosphate 
buffers at pH 6*2. Those are very small flat rhorn- 
bohedra appearing isotropic as usually viewed along 
the trigonal axis, but having actually positive bire¬ 
fringence. X-ray examination has here shown the 
presence of a simple rhombohodral unit cell 4 . It has 
been usual in the literature to describe these two 
forms—prismatic and rhombohodral—as polymorphic 
modifications 6 . 

Through the kindness of Prof. F. L. Pyman, I 
have now had the opportunity of examining also 
insulin crystals of the prismatic typo by tho X-ray 
raothod. Two preparations were available. One of 
these consisted of very small crystals roughly wedge- 
shaped in outline and frequently twinned in cross 
forms as described by Mathews. As these crystals 
were only 0*05 mm. long and less than 0*01 mm, 
across, they could not bo used for X-ray measure- 
moots. But there seems no doubt that tho second 
preparation is identical with this, though here the 
crystals showed no identifiable faces. They wore 
roughly needle-shaped masses up to 0*3 mm. long 
and rather less than 0*1 mm. in cross-section, ex¬ 
tinguishing uniformly between crossed nicols and 
showing, as do the small wedge-shaped crystals, 
positive birefringence. 

These needle-shaped crystals gave on X-ray 
examination photographs identical in the spacings 
and intensities of the X-ray reflections with those 
obtained from tho original Vhombohecirar crystals. 
The crystal structure is therefore tho same in tho two 
forms, and these are not polymorphic modifications 
though the change in liabit is certainly very striking. 
Even here there is evidence that forms intermediate 
between the two varieties may occur. One sample 
of insulin, recrystallized from sodium dihydrogen 
phosphate and acetic acid, consisted very largely of 
small crystals showing nearly equal development of 
rhombohedral and prismatic (or more probably steep 
trapezobcdral) faces, which gave them at first sight 
the appearance of rhombic dodocahodra. These 
crystals were much too small for X-ray examination, 
but the possession of positive birefringence combined 
with the symmetry leaves little doubt of their 
identity with the other two varieties. 
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In one respect only do the X-ray photographs of 
the needle crystals appreciably differ from those of 
the original rhombohedra. They all show a muoh 
more marked diffuse ring with a spacing of about 
4*5 A., a value we have como to consider characteristic 
of the presence of ‘amorphous 1 proteins*. Here it 
may be due to imperfections of the crystal following 
perhaps partial breakdown. But amorphous proteins 
such as gelatin are known to have a marked effect 
on the habit of both organic and inorganic crystals ; 
and it seems possible that a similar influence appears 
here, amorphous insulin or a breakdown product 
being included in the crystals and being itself re¬ 
sponsible for the adoption of the prismatic form. 

P. Crowfoot. 

Dept, of Mineralogy, 

Oxford. 

June 29. 

1 Abel, .T. J., Gelling, E. M. K„ Jiouiller, C. A., Bell, F, K., and 

\Vinter*t©lner, O., J. Pharm. Exp. Thsr., 81, 84 (1027). 

* Scott, I), A., Trans, Hop. Sor. Canada, (lit), 26, 275 (1982). 

* Abel, J. J M Proc, Nat. Arad. Sri., 12, 182 (1926). 

* Crowfoot, !>., Nature, 188, 591 (1935). 

* cf. *’Insulin*' by D. W. Hill and F. O. Howitt <p. 51), 

* cf. Astbury, W. T., Dlcklnwon, 8.. and Bailey, K„ Hiorfutm. J ., 
22, 235 (1936). 


Absolute Configuration of the Naturally Occurring 
a Amino-Acids 

Thanks largely to the extensive researches of 
Levone and his collaborators, it now appears to be 
well established that, as suggested by Clough in 
1918 1 , the naturally occurring a amino-acids all 
possess the same configuration. Until recently, the 
absolute configuration was not known for any optically 
active compound, but in the course of a theoretical 
calculation of rotatory power, Boys* deduced a rule 
giving the absolute configuration of any enantiomorph 
from the sense of its rotation—namely, “that a dextro 
compound has the configuration such that, when the 
largest group is nearest to the hypothetical observer 
the other groups in order of diminishing size appeal* 
in a clockwise rotation 11 . 



Boys’s rule, which appears to have been accepted 
by Levene and Lowry, can only be applied with 
certainty in the absence of interactions of the eolvont 
with the solute molecule, a condition which is far 
from being fulfilled by the amino-acids ; marked 
solvent action is indicated in several cases by a 
complete change of sign of the rotation with tem¬ 
perature or with pH. The configurations of the amino- 
acids have, however, been correlated with those of 


July 24, 1937 

other compounds in which solvent action is less ; from 
the recent paper of Levene and Mardashew*, the 
naturally occurring amino-acids have the configura¬ 
tion of lesvo-rotatory 2-amino-hexane, a compound 
to which Boys’s rule may be applied with more 
confidence. 

If the validity of the rule and its applicability to 
this amine be accepted, then the naturally occurring 
a amino-acids, which amount to more than 95 per 
cent of most proteins, can be assigned the absolute 
configuration given in Fig. 1. 

R. C. Rainmy. 

London School of Hygiene and 
Tropical Medicine. 

June 22. 

1 Clough, G. W., J. Chsm. Soc. t U8, 620 (1918). 

* Boys, 8. F., Proc. Hoy. Sor., A, 144, 055 (1934). 

' Levene, P. A., and Mardashew, 8., J. mi. Chem„ 117, 707 (1937). 


Use of Krypton-filled Ionization Chambers for 
Cosmic Ray Measurements 

Some years ago, compressed air and nitrogen were 
replaced by argon in cosmic ray ionization apparatus 1 , 
argon being approximately twice as effective as 
nitrogen, which in turn is more effective than air. 

Krypton is now used for filling special incandescent 
electric lamps, and is thus more easily available than 
hithorto. It was a priori probable that this gas 
of high atomic number would give much more favour¬ 
able results than argon. The Gesellschaft fur Lindea 
Eismaschinen, Germany, has kindly supplied me 
with compressed gas containing 94*5 per cent krypton 
and 5*5 per cent xenon. An ionization chamber 
was filled with the gas under a pressure of 12 atm. 
Only a few measurements could be carried out with 
the apparatus, as in consequence of pin accident the 
greater part of the gas was lost. Nevertheless, the 
results obtained seem io be of interest to workers in 
that domain of science. 

1 had at my disposal two almost identical ionization 
chambers which were alternately filled with dry air 
under atmospheric pressure and with compressed 
krypton, argon or nitrogen. The chambers were of 
steel 5 mm. thick, had a volume of about 900 cm. 4 
each and their central electrodes were connected with 
Lindemann electrometers ; they were exposed to the 
y-raya from 0*4 mgm. radium at a distance of 120 cm. 

Denoting by the ionization in air of normal 
pressure and temperature, it was found : 

“ 40-2. 

The ionization at these relatively low pressures is 
roughly proportional to pressure*. Reducing all 
measurements to the same pressure of 12 atm., we 
obtain the following relative ionization values for 
nitrogen, argon and krypton: 7*4; 15*1; 40*2. 

The nitrogen and argon used were of high purity; 
with commercial products, the superiority of krypton 
would be still more marked. 

The ymy and cosmic ray ionization are generally 
proportional to each other. I undertook some experi¬ 
ments to test it in the case here concerned. My 
results are too incomplete to be quoted. It has been 
found, however, that the ionization due to cosmic 
rays is more than twice as great in krypton as in 
argon. It is thus obvious that the substitution of 
argon by krypton in ionization chambers will give a 
gain even more considerable than that which was 
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formerly obtained by substitution of air by argon. 
The usefulness of krypton for Geiger-Muller counters 
in cosmic ray research is also obvious. 

Part of the expense for this investigation was 
covered by a grant from the Ministry of Education, 

St. Ziemecki. 

Main School of Agriculture, 

Physioal Laboratory, 

Warsaw. 

June 10. 

1 Compton, A, H., and Hopdeld, J. J., Fhy*. Hev., 41, 539 (19:12). 
* Hopfleld, J. J., Fhptt, Rev., 43, 675 (1933). 


Ibnization Energy of Li + and He 

As a disagreement was found by Robinson 1 
between measured and calculated values for the 
ionization potential of Li + , I have made a direct 
calculation by the method described by Hylleraas*. 
The ionization potential in the 13 th approximation is 
found to be 610,058 cm.- 1 . This result is in good 
agreement with the value 610,054 cm. -1 obtained 
from the Hylleraas’ extrapolation formula for Z ~ 3. 

To this value the following corrections are to be 
applied* : c # (mass polarization correction . the 
elementary mass correction is contained in 11 z and 
therefore already taken into account), H x (relativistic 
change of mass with velocity), H t (magnetic inter¬ 
action between the orbits), // 4 (spin correction, 
arising from a characteristic term in the Dirac 
theory). Hi (relativistic correction for the remaining 
ion with one electron). 

I have calculated the most important of these 
corrections, H x and H At using the boat wave function 
with four terms. Bethe has made the same calcula¬ 
tion using a less accurate wave function. 


Table l. Relativity Corrections. 


Correction 

H, 


fff 

Total 

Total 

unit 

a*H 

a'Jfi 

a *H 

a*R 

(cm,' 1 ) 

New value 

153 ’8 

- 125 1 

~ 20-3 

4- 8*4 

■f 49 

Hethe'u ,, 

130-4 

- in a 

- 20*3 

- 1*5 

„ H 


H k is found to be very little (« — 2 cm.- 1 ). Other 
corrections seem to vanish in our approximation. 


Table 2. 


Unperturbed 
lonts. pot. 
(cm.- 1 ) 

Total cor¬ 
rections H 
(cm.- 1 ) 

Mass pol. 
corr. 4 
(cm.- 1 ) 

Total 

calculated 

(cm,- 1 ) 

Experimental 

value 1 

(cm.* 1 ) 

610,058 

47 i 

- 5 

610,100 

610,070 ± 25 


For He the agreement is not so good : the cal¬ 
culated value is 108,326 cm.** 1 (the unperturbed value 
is calculated by Hylleraas) and the experimental 
result is 108,306 ± 16 cm." 1 (measured by Paschen). 
It seems that the theoretical valuee (even for heavier 
elements) lie somewhat higher than the experimental 
values, so the disagreement cannot depend upon the 
use of the variational method. 

H. A. S. Ebikhsont. 

Institute of Mechanics and 
Theoretical Physics, 

Uppsala. June 7. 

1 Rohittwra, Pkyt. J&w., 51, 14 (1037). 

»HyUmat, JT. Pkyt.,U, 209 d*80). 

" Bsftfac, “Haotfb. d. Pbysft”, voL 24/1, p. 324, et tag. 

*&&&* JT#** M» torn. See. Sei. Vpt„ (7) 5, Ho. 6, and Kobtiwon, 
ftL 14 (1M7). 


The O-H Raman Frequency in Inorganic Acids 

The band characteristic of the OH group has been 
recorded in the Raman spectra of many hydroxides 
and alcohols. It has not so far been observed, how¬ 
ever, in the case of the stronger acids. Using the 
improved technique of complementary filters recently 
developed by Ananthakrishnan 1 , and giving long 
exposures varying from six to twelve days, I have 
succeeded in obtaining spectra with sulphuric acid 
and crystals of iodic, solenious and telluric acids, in 
which the band is clearly seen in the 4046 A. excita¬ 
tion. Table 1 gives the frequency shifts. The value 
for boric acid is taken from Ananthakrishnan’s 
paper*. 

Table l. 


Substance 

Raman frequencies of the OH band (cm.* 1 ) j 

Reninninji 

Middle 

End 

H.SO, (100%) liquid 

2794 

2685 

3172 

HIO, crystals 

2834 

2970 

3125 

H.SoO, „ 

2973 

3057 

3141 

H,TeO. .. 

2985 

3121 

3257 

H*BO, „ 

— 

3172, 3256 

™ 


The following points may bo noted : (1) The OH 
frequency in these acids is represented by a band 
which is weak, broad and diffuse as compared with 
the other vibration frequencies. (2) Tho OH group, 
which gives a sharp line at 3608 in potassium 
hydroxide and a broad band at about 3600 in ethyl 
and methyl alcohols, gives a much lower frequency 
in the inorganic acids. (3) There is a progressive fall 
in tho characteristic frequency shift and a diminished 
intensity of the band with increasing strength of the 
acid. (4) In the case of sulphuric acid, the band 
appears to be resolved into two components. 

The fact that the OH band has not hitherto been 
recorded in the Raman spectra of acids has been 
regarded by some investigators* as supporting the 
hypothesis of the existence of the so-called hydrogen 
bond* in oxy-acids and their salts. Now that the 
OH band has actually been recorded, this view 
evidently requires some modification. We have in 
fact to postulate the existence of the OH bond in 
acids as well, but considerably weakened as compared 
with the strength of the bond in alkalis and in weak 
acids. It may be mentioned in this connexion that 
Badger and Bauer* have recently observed an infra¬ 
red absorption band in the region of 3ja in sulphurio 
acid, and they ascribe it to the presence of the OH 
group. These authors have drawn the inference that 
the so-called hydrogen bond and the hydroxyl bond 
postulated by Bernal and Megaw* are only extreme 
cases of one and tho same phenomenon. This view 
appears to be supported by the investigation ro|x>rted 
above. 

C. S. VENKATE8 WA K A N\ 

Physics Department, 

Indian Institute of Science, 

Bangalore. 

June 13. 

‘ Anautliakrlshnan, B., Proc. InA. Aead. 8ei. f A, ft, 76 (1037). 

* Ananthakrishnan, R., Proc . Ind. Aead. &rt„ A, ft, 200 (1937). 

* Hilbert, 0. K., Wulf, 0. B. ( Hendricks, 8, B., and Wddett, U. ( 
nature, 136, 147 0935). 

* Latimer, W. M„ and Rodebush* W. H,, J . Amor. Qhvm. See.. 
43, 1416 (1920). 

* Badger, B. V., and Bauer, 8. H., J. Cham. Phut,, ft, 366 (1937). 

* Bernal, J. D., and Megaw, H. D., Proc. Hay. See., A, lil, 384 
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Surface Migration of Barium 

J. A* Becker 1 * 8 has described experiments fVom 
which he concluded that barium, deposited on one 
side of a flat tungsten ribbon, could, under given 
conditions, move to the opposite side. The thermionic 
emission measurements from each side of the ribbon 
indicated that barium deposited on one side migrated 
until each side was covered with half the original 
amount. 

We have been, engaged in observing the behaviour 
of oxide-coated emitters on nickel and tungsten, for 
which purpose we have used an electron microscope. 
In the light of Becker’s results, we were surprised to 
find that, although barium could spread across a 
nickel or tungsten surface on which it had deposited, 
it could do so only when evaporation was possible. 
Our results did not, therefore, provide any direct 
evidence of surface migration. 

We have since repeated Booker’s experiments with 
both nickel and tungsten. The apparatus used by 
Becker is only briefly described in the references 1 * 8 
given, but in his paper 8 on the diffusion and migration 
of thorium on tungsten, he describes in detail the 
apparatus employed. In our experiments, we vised 
an apparatus similar to that described there. In 
this apparatus, precautions are taken to separate the 
thermionic emission from each side of the ribbon. 

Our results have failed to reveal any evidence of 
surface migration of barium either on nickel or 
tungsten. In each case, the thermionic current 
measured at any time from the clean side was 
considerably less than one per cent of that obtained 
from the contaminated side, even after 16 hours’ 
running at 1,100° K., the temperature at which 
Becker concludes migration rapidly takes place. 

We hope to publish full details of both our electron 
microscopic and thermionic investigations in the near 
fixture. 

M. Benjamin. 

Research Staff, R. O. Jenkins. 

M.O. Valve Co., Ltd., 

G.E.C. Research Laboratories, 

Wembley. 

June 17. 

1 Tram. Amor. EUctrochem. Sue., 5ft, 160 (1920). 

• Tram. Faraday Sac., 88, 155 ( 1032 ), 

* Vky$. Jftw,, 48 , 428 (1933). 


The Ground State of the Se, Molecule 

The diatomic molecules of the lighter elements of 
the sixth family of the Periodic Table, like O t , S t , 
SO, have *£ terms as their ground states. There is 
some doubt if this still prevails with the heavier 
elements of that group. Spectroscopic investigations 
have so far not been able to show whether the 
ground states of So*, Te lf SeO, etc., are or 
states. 

So it appeared worth while to ascertain the mag¬ 
netic properties of 8e t vapour. With all precautions 
necessary to avoid contamination by oxygen, 
selenium was sealed in a silica tube under vacuum, 
and the influence of a magnetic field on it was 
determined at different temperatures between 20° C. 
and 1,100* C. The vapour in the tube consists of 
Se, and Se tl being practically all Se, at low tem¬ 
peratures and changing more and more to $e r as 
the temperature rises- Along with the fbrmation of 
diatomic molecules, a strong paramagnetic influence 
appeared, rapidly increasing m the quantity of 


diatomic vapour increased. This establishes the fact 
that the ground level of Se* is *E. 

A full account will be given in the Proceedings of 
the Indian Academy qf Science*, Bangalore. 

Experiments on tellurium to the same effect are 
in progress. 

8. S. Bhatnagab. 

University Chemical H. Lesshbibc. 

Laboratories, Mohan Lax* Khanka. 

Lahore. 

June 16. 


A Psycho-geometrical Representation of Personnel 
Organization 

Large industrial and other concerns represent 
their personnel organization diagrammatioaily by 
means of a chart having the form of a genealogical 
table. Properly constructed, this chart gives concise 
information as to individual rank and duties and 
relations, but no information regarding fundamental 
functions and mentality types at different levels. 
Moreover, the chart conveys the impression of descent 
instead of growth, differentiation and organic unity. 
It is therefore biologically unscientific and inadequate 
for administrative educational purposes. 



The above defects can be remedied by employing 
the co-ordinate system. In Fig. 1 (of which a solid 
model in colours has also been constructod), the OX 
axis represents breadth of knowledge or the ad¬ 
ministrative function* and O-F depth of knowledge 
or the research function. It will be apparent that the 
administrative mind is represented by a horizontal 
rectangle (A), the research or advisory mind by a 
vertical rectangle (it}, and departmental management, 
supervision and iabour by squares of deweasingswe 
(DM., $ and &). A> M and DM*, though ahrays 
different in form Mid function, w«w be equffl ia area 
or total knowledge and ability. Those wmaptskm 
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constitute a helpful guide in educational training, 
including the important matter of mental contact. 
The projection (OZ axis) represents numbers only. 
It enables diagrams to be constructed representing 
the functional organization, in terms of mental types, 
of different concerns. Tentative trials have yielded 
interesting results. This method of representation, 
therefore, in psychological hands, has a research value. 

It may bb noted that OX also measures respon¬ 
sibility and power in the administrative sense. 
Remuneration increases from O to X in rapid geo¬ 
metrical progression (r^2) ; from O to -I r it tends 
to increase only in slow arithmetical progression 
(d~ 1). This is due largely to demand and the factor 
of scarcity. It may be noted that knowledge and 
information characteristically pass along the path 
- YOX and decisions or orders along XO- Y. 

In Position II, the appearance of a building is not 
altogether fortuitous, since there is a fixed and real 
relationship between numbers and space, oven if 
that between rank and altitude is only analogical. 
It may be noted that the modem idea of 'functional 
control’ (for example, a personnel department ‘in¬ 
truding’ into all other departments in respect of its 
function) can be represented clearly by lines drawn 
obliquely in the XOZ plane. 

In the next two positions the figure facilitates the 
explanation of other ideas of considerable importance, 
but with which it is unnecessary to deal in the 
present communication. 

W. R. Dunlop. 

57 Gordon Square, 

London, W.0.1. 

June 5. 


Phosphorus and Calcium Deficiency Diseases as 
Two £5tiologically Distinct Entities 

Phosphorus Deficiency 

Vitamin D deficiency in most species of animals 
leads to the development of rickets, and Kay’s 
suggestion that the real cause of experimental 
rickets produced under conditions of vitamin D 
deficiency is the assimilation of insufficient dietary 7 
phosphorus is interesting. Certainly this opinion is 
strengthened by the observation that low vitamin 1) 
rickets is indistinguishable from that produoed by 
phosphorus-deficient diets in the presence of abundant 
vitamin D, The disease is roferred to as rickets in 
the immature animal and as osteomalacia in the adult. 

Theiler produoed evidence in 1932 that rickets or 
osteomalacia in bo vines kept under conditions of 
abundant vitamin D was invariably associated with 
insufficient dietary phosphorus. Subsequent work at 
this Institute has shown this to be true for other species 
of domestic animals in addition to the ox. Experi¬ 
mental rickets, due only to insufficient phosphorus 
in a diet adequate in all other respects, has been 
produced in cattle, goats, sheep, pigs, and, recently, 
indications of it have been observed in the horse. 
Details of these experiments are being published and 
leave no doubt that insufficient dietary phosphorus 
is the causal factor in the production of rickets under 
conditions of vitamin D sufficiency, while insufficient 
calcium in the diet doee not produce rachitic lesions 
hut an entirely different bone disease. 

Calcium Deficie ncy 

It is well known that low calciuni in the rations of 
ho**&S; especially if excess phosphorus be present. 


produces oetodystrophia fibrosa (Sturgess and Craw¬ 
ford, Kintner and Holt, Jfaimi, Theiler, etc.) but not 
rickets. Actually, true rickets in the horse lias not 
yet been described in the literature. Furthermore, 
osteodystrophia fibrosa (oateofibrosis) is known to 
occur also in the goat, the dog and in some other 
animals, but so far its occurrence has not been 
associated with calcium-low diets. 

At this Institute an 8-months old calf receiving 
daily in the diet 3 gm. calcium (CaO) and an excessive 
quantity of phosphorus (30 gm. P*0*), developed 
marked oateofibrosis and bone atrophy after 13 
months. Abundant vitamin I) was present. Two 
calves of the same age and receiving the same ration 
oxcept that the phosphorus content was reduced to 
15 gm. Pj() 6 developed osteoporosis and severe 
oateofibrosis during the same period. A fifteen 
months old stoor receiving daily in his ration 4 gm. 
CaO and insufficient phosphorus (4 gm. P 2 0*) de¬ 
veloped rickets as a result of the phosphorus deficiency 
shortly after the beginning of the experiment and 
ostoofibrosis in virtue of the calcium deficiency after 
31 months, severe rickets and bone atropy still being 
present. The same ration supplemented to contain 
abundant calcium (31 gm.) produced severe rickets 
and osteoporosis due to the phosphorus deficiency, 
but no ostoofibrosis in a steer of the same ago. 

Moderate oateofibrosis was produced in a goat and 
in a pig receiving low calcium high phosphorus in 
their diets, but possibly the wido ratio of calcium to 
phosphorus was also responsible for the severity of 
the diBoaso. Ostoofibrosis has not yet been produce l 
in sheep fed on a diet low in calcium. 

Ostooporosis is merely the result of increased bone 
resorption ; it is indicative of abnormal Oa : P 
metabolism, arid is a transient stage in the evolution 
of some osteodystrophic diseases. It invariably 
accompanies the development of both rickets and 
ostoofibrosis. 

The most probable explanation for the relative 
rapidity with which rickets was produced by phos¬ 
phorus-deficient diets compared with the appreciably 
longer time ostoofibrosis took to develop when the 
rations were low in calcium, is that the functions of 
these two minerals in the animal body differ widely. 
Practically all the body calcium is required for bone 
formation and is present in the skeleton, whereas 
the demands for the much more widely functioning 
phosphorus are far more varied than for calcium. 
In other words, the need for metabolic phosphorus, 
other than that required for ossification, probably 
plays as important a part in the production of rickets 
as a deficiency of phosphorus for bone formation 
alone, and hence rickets due to phosphorus deficiency 
appears more rapidly than ostoofibrosis due to a 
deficiency of dietary calcium. 

3t is interesting to note that, in all Marck’s experi¬ 
ments with pigs, ostoofibrosis was produced only 
when calcium was low or lower than phosphorus. 
No significance was attached by Marek to this 
apparent association of ostoofibrosis with reduoed 
calcium in tho diet, probably because the work was 
done under conditions of vitamin D deficiency, and 
henoe rickets developed in every case where osteo - 
fibrosis was produced, thus masking the association 
of oateofibrosis with abnormal calcium meta¬ 
bolism. 

Our conclusion is that when enough vitamin D is 
present, a deficiency of phosphorus in the diet of 
cattle, sheep, goats and pigs produces rickets oniy, 
whereas a deficiency of dietary calcium produces 
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oeteofibroBis uncomplicatfHi by rickets—certainly in 
cattle and horses and probably also in pigs and goats. 
Osteoporosis in invariably associated with both 
diseases. 

P. J. Du Toit. 

Onderstepoort, A. I. Malan. 

South Africa. 

May 18. 

K*y, H. D,, "Kxperiroontal RickcU m a Phosphorus Deficiency 
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Effects on Ovariectomized Rats of Progesterone 
Alone and in Combination with the other Sexual 
Hormones 

An experiment on ovariectomized rats in relation 
to this question has been performed by Selye, Browne 
and Collip (J936) 1 . They obtained progestational 
changes in the uterus and vagina of four out of six 
rats injected doily for 10 days with 30 y of oestrone 
and 400 y of progesterone. 

We performed our experiments on 101 ovari- 
ectornized rats, which were injected with progesterone 
alone (up to 500 y daily) or in various combinations 
with (estrone (the dose of oestrone varying from 1 y 
three times a week to 30 y daily) or cestradiol (30 y 
daily or three times a week). The dose of progesterone 
used in these combinations varied from 500 y t o 3000 y 
daily. Preliminary injections of 6 y of matron© were 
given four times a week for 10 days before the first 
progesterone injection was added. The period of 
injection was usually 20 days or, in a few experi* 
monte, 27 days. 

The injection of progesterone alone (500 y a day) 
brought about only a slight hypertrophy of the 
uterine epithelium and an occasional cystic mucidea¬ 
tion of some of the cells of the vaginal epithelium. 
The uterus and vagina remained atrophic, the average 
increase in weight being very small. 

With the combined injections with ocstrone or 
cestradiol, the nearest approach histologically to the 
picture of the normal pregnancy uterus and vagina 
was obtained by the use of 1 y of (estrone three 
times a week with 1,500 y of progesterone daily. 
Increasing the dose of matron©, even to only 6 y, 
or deoreasing the dose of progesterone, resulted in 
a decrease or, with some doses, even in the dis¬ 
appearance of the progestational changes, especially 
those in the uterus. Even the combination of 30 y 
of cestradiol three times a week with 3,000 y of pro¬ 
gesterone daily (that is, increasing both doses 
simultaneously) gave uterine progestational changes 
which were less than those obtained with the first 
combination 1 y : 1,500 y. 

While, however, with some of the combinations 
mentioned above the histological structure of the 
uterus and vagina showed typical progestational 
changes, both the size and weight of these organs 
with all doses were considerably leas than those 
during pregnancy (the sterile hom of a pregnant rat 
was used for the comparison of the utenne ohanges). 
In fact, the uterus was even much smaller than that 
of the normal rat in diosstrus, 
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We have shown previously 1 that the so-called 
‘male’ hormones, especially testosterone and testo¬ 
sterone propionate, when combined with oostrone, 
produce progestation-like changes in the sexual 
organs of ovariectomized rats, while at the same time 
these organs hypertrophy considerably. It is also 
known that the male sexual hormones (not identified) 
are present in the fomale organism. Taking these 
facts into consideration, various doses and combina¬ 
tions of testosterone, testosterone propionate and 
A 4 -androstenedione (150-500 y daily) were added 
to the combination of progesterone and cestrone. A 
considerably improved general development was 
obtained in the uterus and vagina which, with some 
combinations of the hormones, approached that seen 
in pregnant animals. The myometrium considerably 
increased. The progestational changes in the mucosa, 
however, decreased somewhat after these additions. 

The nearest approach to the ‘pregnant 1 uterus and 
vagina was obtained in most of the rats injected 
with the following combinations and doses : 

(1) tent. prop. 800 y 4- prog. 2,000 y + oeatroae a y; 
or (2) test. prop. 500 y 4- prog. 500 y 4- onatrorus 6 y ; 
or (3) testosterone 600 y 4* prog. 1,500 y 4- cestrone 1 y; 

or (4) testosterone 500 y 4- prog. 500 y 4 flndrostenedlone 600 y 4* 
os at rone 6 y. 

We wish to express our gratitude to Prof. W. 
Schoeller and Messrs. Schering, Ltd., for kindly 
supplying us with progesterone, to Messrs. Ciba, Ltd., 
in particular to Dr. K. Miescher, for the supply of 
testosterone, testosterone propionate and androstenc- 
dione, and to Prof. A. Girard for cestrone and oestradial. 

V. Korknchkvsky. 

K. Haix. 

Lister Institute of Preventive Medicine, 

London, S.W.l. 

June 25. 

1 Selye, Browne and Collipy Proc. Soc. Bxp. Biol, anti Med., 84, 198 
(1986). 

* Horen chevsky and co-workers, Nature, 185 , 434; 186 . 185 
(1036) : 187, 404 (1036). Biochem. J., 88 . 2534 (1935) ; 80 , 658 and 
1514 (1036) ; 81 , 467, 475 and 780 (1037). J. Path, and BM , 48, 
91 and 345 (1936). 


Excretion of Nitrogen by Leguminous Plants 

Since 1927, Virtanen and co-workers 1 have pub¬ 
lished results of numerous experiments which confirm 
and greatly extend the observation of Lipman 8 that 
certain leguminous plants when fixing nitrogen excrete 
part of this into the quartz sand subtrate, and if a 
non-leguminous plant is present, it may utilize the 
excreted form. The extensive data compiled by 
Virtanen and collaborators prove definitely that true 
excretion occurs with several of the legumes, but 
there exists an equally impressive body of experi¬ 
mental data which demonstrates conclusively that 
excretion is not universally obtained. 

The original experiments of Lipman included only 
twenty-six cultures free of combined nitrogen thus 
capable of supplying clear-out evidence. , With 
respect to excretion, six of these were positive and 
twenty were negative. Examination ofStailing^ 
data* shows no evidence of benefit to wheat when 
grown with soy beans. Ludwig and Allison* report 
no excretion with oow*pea, lucerne, vetch and sweet 
pea, as does Bond 4 with soy bean. 

8inee 1033 wo have studied this problem using in 
most of Our experiments a pea-oat mixture* but to 
certain ones hioeme, soy beans and Ted clover were 
included. in fifteen experiments, more than two 
hunched plant culture* grown under a wide range of 
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experimental conditions have been examined, but in 
no case has exoretion > been detected either by benefit 
to non-legume in association or through analysis of 
the sand. 

At the invitation of Prof. Virtanen and with the 
aid of Dr, S. v. Hausen, I conducted experiments at 
the Biochemical Institute in Helsingfors during the 
fall of 1936. In spite of unfavourable weather, which 
restricted nitrogen fixation, definite evidence of 
excretion was obtained with peas grown in sterile 
containers. The experiments were repeated this 
spring at Madison under identical conditions with 
the exception of the sand used—and of necessity 
with different environmental conditions, for example, 
type of greenhouse and weather conditions. In these 
experiments, excretion has been detected in part , but 
not all, the cultures independent of the quantity of 
nitrogen fixed. The cause of the discrepancies is not 
readily apparent, but the chief factor in associated 
cultures appears to bo the manner of development 
of the plants. Our experiments indicate that excretion 
may be profoundly affected both qualitatively and 
quantitatively by the species of plant, nature of 
substrate and in associated cultures by the relative 
rate of growth of the different species. An environ¬ 
ment that delays the reproductive stage appears to 
favour the excretion process. 

Without minimizing the importance of Prof. 
Virtanen*# studies, especially as they relate to the 
chemical nature of the excreted compounds, it is 
emphasized that excretion of nitrogen by leguminous 
plants is not universally obtained, even under experi¬ 
mental conditions which are apparently identical. 
For this reason the questions os to whether the 
phenomenon actually occurs in the field and to what, 
extent it is responsible for the beneficial effects of 
associated culture of legumes and non-legumes remain 
unanswered. Until the factors which control the 
process are defined and the origin of the discrepancies 
known, it should be recognized that application to 
practical agriculture is only an attractive possibility 
and not an established fact. 

Perry W. Wilson 
(John Simon Guggenheim Memorial 
Foundation Fellow 1936). 

Frasch Biochemical Laboratory, 

University of Wisconsin. 

Virtanen, J. Soe. Chm. led ., 54, 1015 (1935). 

* Lipraan, A r J. Affri*. Sxpt. Sta. 8*8 (1912). 

1 Stalling*, Soil Sei 81, 86$ (1986). 

* laidwfg and Allfcou, J . ifcwrf., 93 

* Bond, Kmura, 186, 675 (1937). 


Succession of Broods of Lebistes 
There seems to be a point in the natural history 
ci Lebistes which is not generally known among those 
using this fish as a ‘laboratory animal* in Great 
Britain. As it affects certain types of research very 
markedly, the following information will be of interest 
to those using this fish. 

As a result Of One mating, a female Lebistes may 
produce s suooeesion of broods over a period of from 
six to eight months. From personal experience, I 
oaoaotvouch for the length of time mentioned (my 
and Lanier) as I am only now 
inthr testing it. but that spermatozoa do 

ally* .within the body of the female and 
brood after another is definitely estate- 
my data may be of 
intdissfcv ^ up some specimens 


from the Zoological Society of Scotland's Aquarium 
on February 3 last. As a result of the rigours of the 
journey, all were dead by the morning of February 6 
except two females. Hoping for the best, I got no 
more, and one of the two, which has had no other 
companion except the other original one since, has 
produced the following broods : February 22, 3 ; 
March 23, 29 ; April 25, 58 ; May 27, 28. Judging 
from her present appearance, she is again an ex* 
j>ectant mother 1 

Marischal College, Purser. 

University of Aberdeen. 

Juno 22. 


Method for Fixing Neutral-red in Supra-vital 
Stained Blood Smears 

In blood smear# from horses stained according to 
the ordinary methods Giemaa and May-Griinewald 
Giemsa, we encounter serious difficulties in the 
examination : first, to differentiate between large 
lymphocytes and small monocytes, secondly, to 
determine qualitative changes in the white blood 
corpuscles. In order to remedy this, we have em¬ 
ployed as a supplementary method, in an extensive 
investigation into the white blood picture in the case 
of infectious ajurmia in horses, supra-vital staining 
with neutral-red. 

We mix in a tost.-tube neutral-red with citrate 
blood at body temperature in the ratio of 1 : 15,000. 
The test-tube is placed in a thermostat at 37° for 
40 minutes. In the moantime, it is shaken up a 
couple of times. After that we make an ordinary 
cover-glass smear, allow it to dry in the air for 
24 hours, fix it with a saturated picric acid solution > 
and then stain it with Mayer’s h»malm (that is, 
Mayer’s original recipe without citric acid), and embed 
in cedar oil. 

In this slide thus prepared from normal horses, 
thero is a large granulated deposit of neutral-red in 
monocytes, eosinophil©# and basophiles, while no 
neutral-red grains are discovered in neutrophiles and 
lymphocytes. The difference between the neutral-red 
in lymphocytes and monocytes makes differentiation 
easy. In slides from horses suffering from infectious 
anmrtiia y there occurs during an attack of fever a 
more or less large deposit of neutral-red also in the 
neutrophiles. It is often connected with degenerative 
changes. The degeneration is demonstrated by 
vacuoles in the protoplasm and karyopyknosis with 
strong lobation of the nucleus. We have been unable 
to. discover in the sick horses any changes in the 
amount of neutral-red deposit in the other white 
corpuscles. 

This method does not, of course, present any 
opportunity for the study of the live white corpuscles 
as, does the method described by Simpson 1 and by 
Sib in 1 , but in contradistinction to the latter it makes 
it possible to study the cells at leisure when fixation 
of neutral-red has been reached. The nuclear staining 
also largely facilitates the investigation, A great 
advantage is also the possibilities it presents in the 
study of qualitative ohanges in the neutrophile 
leucocytes. 

A. Hj&rrx. 

H. Bekthblsrn. 

Department of Pathological Anatomy, 

Veterinary College, 

Stockholm. 

1 Bimtaon, tftthr. oT California Rub. in Auafc., 1, No. 1. 

*sai>tn, mz, j#ao# sopbi ** m,,w, am). 
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Heterogeneous Equilibria with Deuterium 

Thu heterogeneous equilibria between hydrogen 
and the metallic chlorides have been extensively 
studied, notably by Berger and Crut 1 using a static 



Fig. 1. 

GRAPH I FOR HYDROGEN J GRAPH XX FOR DEUTERIUM, 


Table I shows the values of the equilibrium con¬ 
stant for hydrogen and deuterium at various tem¬ 
peratures. In Fig, 1 the logarithm of K is plotted 
against 1 IT, where T is the absolute temperature at 
which K is measured. 

IF K ly K % are the equilibrium constants for the 
reactions : 

Cod, + H s - 2HC1 i Co . , . (1) 

CoCl 8 + D a =* 2DC1 + Co, . . . (2) 

respectively, then K* K x jK % is the equilibrium 
constant for the homogeneous reaction : 

2DC1 + H a - 2HC1 + D a » . . (3) 

namely, K* — * C'hci/Uh, • Unci 

Urey and Rittenbefrg 4 have calculated values of 
K+ at different temperatures on theoretical grounds. 
These are compared in Table II with values obtained 
experimentally by Kapustinsky and ourselves. 


Table II. 



1 + log K* 

T* 

Urey and ftlttenherg 

Kapu»tin»ky 

Partington and Towndrow 

709 700 000 058 575 

0*00 0 91 — — 0-91 

— 0-78 0 70 

0*92 0-89 — — — 


Partington and Towndrow. (H t ) 

O, . (D.) 

o, Jei*linek and Udoth. (H s ) 

method, and by Jollinok and his collaborators* using 
a dynamic method. More recently, Kapustinsky 3 has 
studied the reduction of cuprous chloride with both 

Table I. 



H. + CoCl, 

b. t + CoCl* 

T* 

10*/T 
4+log K 

073 723 773 

1480 1383 1294 

0*413 P. A T, 0*990 P. it T. 1*621 V. <fc T. 
0*295 J. <t U. 1 740 ,1. «fc U. 

673 606 723 748 773 

1486 1433 1383 1337 1294 

0*447 0*854 1*179 1*456 1*085 

.. ....1 


hydrogen and deuterium, using a static method. 
The agreement among the results of different authors 
is not very satisfactory and we are engaged in further 
investigations of heterogeneous equilibria involving 
hydrogen and deuterium. 

A static method has been used to study the reduc¬ 
tion of cobalt chloride by hydrogen and deuterium. 
The cobalt chloride is heated with the gas at constant 
volume, the temperature being measured by a 
thermocouple, and pressure by a mercury mano¬ 
meter. The extent of the reaction is deduced from 
the increase of pressure duo to the reactions : 


The heats of reaction (<?*> — MJ) of reactions (1) 
and (2) above are deduced from graphs I and II to 
be — 31,850 gm. cal./mol and —30,790 gm. cal./mol 
respectively, at a mean temperature of 450° C. The 
value given in the International Critical Tables for 
reaction (1) is -32,380 gm. caL/mol at 18° C. 
(determined thermocheniically). 

On plotting log K* against 1 fT 
a straight lino is obtained from 
which the heat of reaction (3) is de¬ 
duced to be —1,100 gm. cal./mol. 

As would be expected from theo¬ 
retical considerations, the value 
of K* tends towards unity with 
increasing temperature, and the 
difference from unity may be shown 
to be negligibly small at 800° C. 
The investigation is being extended to other types 
of reaction. 

J. R. Partington. 

R. P. Towndrow. 

Queen Mary College, 

London. June 14. 


r And Crut, C. R. f 17», 077 (1921). 
i nek and Uiot^i, Z 110, 161 (1926) 


Rudat, Z. phyt. Chm ,, 

n Kapustinsky, J. Ai . 

1 Urt\v Aud JHtfcenl^rg, J. 


* Kaira*ri5ittkj\ J. Amer.CJvm. Soc.j 58 , 460 ( 1936 ). 


< 1020 ). 

fWW, Soc.y 6v, tw WV4Q/, 

Chtm. Phn*, 1 , 142 ( 1988 ). 


Jdllnek And 


CoCl, + H^D,) - Co + 2HC1 (2DC1) 

The values of the equilibrium constant 

k » c 4 oi/ca. 

obtained for hydrogen are in good agreement with 
those found by Jellinek and TJloth by a different 
method* 


The Corona by Reflection from the Moon 
Thu light from the photosphere of the sun will 
illuminate not only the hemisphere of the moon 
facing the sun but also a zone five miles wide beyond 
the great circle bounding the hemisphere, A farther 
zone five miles in width will be illuminated by those 
radiations emanating from the corona, if the bright 
of the corona be regarded as equal to one radio* of 
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the eun. The intenser light of the relatively low inner 
corona will fall on a narrow strip of this lunar zone, 
bordering upon the edge of the surface upon which 
the photospheric light is falling. 

Let the slit of a spectrograph be placed across the 
illuminated portion of the moon’s surface so that 
half the slit is projecting over the apparently lui- 
illuminated lunar surface. It will thus cross this five 
mile zone, which will be reflecting corona light. The 
spectrogram should reveal first a strip of the usual 
reflected sunlight; then, theoretically, the emission 
lines of the high chromosphere; and then the 
typical corona spectrum. 

The practical difficulties involved are the very 
long exposure times which would be required to 
gather sufficient reflected corona light to give the 
image, and the very exacting requirements of guiding. 

If one of the powerful long-focus telescopos were 
used for this investigation, and a 3 5-inch image of 
the moon were formed at the plane of the slit, then a 
five-mile atrip of the moon’s surface would bo 
0*95 mm. at the slit. Hence the need for very 
accurate guiding is obvious, so that the edge of 
photospheric illumination will not encroach upon 
this critical millimetre of the slit. 


Now, if 8 1 and are the association factors for 
the respective liquids, then the relation between tn l 
and the chemical molecular fractions of the 
liquids, and N t arid N 6 is ; 

N __Wi/tfi.. 

1 j m JS t ** »q.S’ t f m 3 & 1 ' ' 


m _ *! l i ._ 

m x + W|iV|/>y 3 

If S « Si/S tf 
then 


Aq ----- - 

1 m , 


tn x 


tn t S 


7, and A T « --r, 

i*S * m x -f m 9 i S 


(3) 


& in equation (3) is, therefore, the ratio of the 
association factors of the liquids 1 and 2, respectively. 

In Dr. Lederer's communication 1 the factor & is 
defined as the degree of association of component 2, 
but it would appear more correct to define S as the 
ratio of the association factors as derived in (3) above. 

A further matter of interest is that the value of S 
varies (for the system benzyl benzoato in toluol at 
25° C,—Kendall and Munroe’s data) by 4 per cent 
about the mean value, as shown in the accompanying 
table. 


Since oarthshine is strongest upon the moon during 
its early phase, this would not be a good time, but 
at and near half moon would seem to be the most 
favourable period. 

In Fig, 1, AM is the radius of the sun ; MN 
indicates the region of the corona ; B is the moon ; 
PEM is tangent to both moon and sun, and QFN is 
tangent to moon and corona. Thus EQ bounds the 
l >ho tospherically illuminated portion of the moon, 
while EQ and HF define the zone illuminated only 
by coronal light. Obviously this narrow strip of the 
moon’s surface presents the largest target as viewed 
from the earth at first and third quarter. 


The director of Mount Wilson Observatory has 
expressed his interest in this proposed method of 
investigating the corona, and suggests the desirability 
of having the method tried out at more than one 
observatory. 

A. Vibkrt Douglas. 

McGill University, 

Montreal* 

May 11, 


wq 

S^SdSt 


0-2307 

0 -ho;* 


0-4201 

0-818 


0-0502 

0-840 

Mean valuo 0-800 

0-7890 

0-862 


0-0002 

0 -800 


is the chemical 

molecular 

fraction of benzyl 


benzoate in toluol taken from Kendall and Munroe’s 
data. Kendal) and Munroo, however, showed that 
the freezing point data of solutions of benzyl benzoato 
in toluol wore normal, whence S x *-■■-- unity ; hence 
the average value of « 1*197, that is, the average 
degree of association of toluol is 1*197 in this solution. 

Dr. Lodorer referred the value 
1*197 to benzyl benzoate as an 
association factor, and in so doing 
appears to be in error. 

It may be observed that an 
excellent test for the veracity of 
equation (1) above would be pro¬ 
vided by an ideal binary mixture of 
components of approximately equal 
viscosity characteristic, because it is 
clear from relation {1) that if 7)! — tj„ 
then 7 ) — Such a mixture 

should, of course, show no heat 
effects on mixing and have the 
general characteristics which guided Kendall and 
Munroe in accepting benzyl benzoato in toluol as 
an ideal mixture. An approximate test obtains 
with the system propyl acetate 4- benzol - a system 
showing but a small heat effect, on mixing—and, in 
this case, the value 7j is less than vq or t) 8 , whence 
equation (1) cannot apply. Dr. Lederer’s funda¬ 
mental equation 

log tj - tn x log + m t log tj, - SfTf^pt, (4) 



Viscosity of Binary Mixtures 
This equation 1 

lOg 15 *» N x lOg + N t log 7), (1) 

Which is advanced by Dr. Lederer to give tj, the 
viscosity of an ideal binary mixture, assumes that 
O&d JV* are the physical molecular weights of the 
liquids l and 2 the viscosities of which are respecti vely 
and 


however, provides for such cases whore the integral 
involving the molecular heat of solution qm must Ik* 
evaluated. 

J. S. Gottrlav. 

29 Recreation Road, 

Stownmrkct, 

Suffolk. 

J KArcraZ, 180, 27 <1937?, 
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Use of the Word Substrate 
Ik recent years, the practice has grown up a:nong 
workers in surface chemistry of using the word 
‘substrate* to denote the bulk phase underlying ft 
surface film, regardless of the fact- that this word 
has been in general use for a much longer time to 
denote the substance upon which an enzyme acts. 
The name as applied to a bulk phase on which a 
surface film rests would seem harmless enough in 
most cases, but since it is almost certain that, in 
enzyme action, the substance acted on is adsorbed, 
piobably locally and one molecule thick, on the 
surface of the enzyme, the same word ‘substrate’ will 
have to do duty both for the) underlying, and more 
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bulky, enzyme, and for the small molecules upon 
which the enzyme acts t 

If the words *subtratum\ or ‘underlying liquid 1 (or 
solid, as the case may be) were used instead of sub* 
strate for the denser phase adjoining a surface film, 
I think this inconsistency, and possible source of 
confusion, in nomenclature, would be simply avoided, 

N. K. Adam. 

Sir William Ramsay Laboratories of 
Physical and Inorganic Chemistry, 

University College, 

London, W.C.l. 

July 1. 


Points from Foregoing Letters 


Thk isotopic and packing fraction of krypton atoms 
of muss 78, 82, 84, 86, and of xenon atoms of mass 129, 
have been determined by Dr. F. W. Aston, by com¬ 
parison with hydrocarbon ‘doublets’, by means of the 
mass spectrograph. 

Dr. D. Crowfoot reports that the birefringent insulin 
crystals of prismatic type obtained by crystallization 
from acetate buffers at pH 5*2 gives similar X-ray 
patterns to those shown by the usual rhomboliedral 
form, except for a more marked diffuse ring which 
may be due to the prevalence of amorphous matter, 
probably responsible for the prismatic form. 

The probable absolute configuration of the natur¬ 
ally occurring a amino-acids has been demonstrated 
by R, C. Rainey by the application of Boys’s rule to 
2-amino-hexane, the configuration of which has 
recently been correlated with that of the amino-acids 
by Levene and Mardoshew ; solvent action pi events 
the direct application of the rule to the amino-acids 
themselves. 

Dr. Ht. Ziemeoki, by replacing argon in a pressure 
ionization chamber for cosmic ray measurements by 
krypton, finds the effect was an increase of tho ioniza¬ 
tion current, which was approximately 2-7 times 
greater than with argon at the same pressure. Thus by 
using krypton-filled chambers, it is possible to reduce 
greatly the pressure employed and henco the weight 
of the apparatus, which is of importance in measure¬ 
ments in high regions of the atmosphere. 

By applying a number of corrections (due to inass- 
polarization, relativistic change of mass with velocity, 
magnetic interaction between the orbits, etc.) to the 
calculated value of the ionization potential of lithium 
atoms, H. A. 8, Eriksson finds a value of 010,100 cm,- 1 
in fair agreement with the experimental value. For 
helium, the agreement is not so good. Theoretical 
values are somewhat higher than experimental ones. 

A band in the region of 3000 A. of the Ramon 
spectra of several inorganic acids observed by Dr. 0.8, 
Venkateswaran is attributed by him to the presence 
of tho OH group. The author gives a table allowing 
the frequency limits of the bands in the cases of 
sulphuric, iodic, selemous, telluric and boric acids and, 
from their broad and diffuse nature, deduces that the 
OH group, though present in these acids, is much 
weaker in strength than the OH group present in 
the alkalis* 

The surface migration of barium on to the opposite 
side of nickel and tungsten ribbon used in thermionic 
emission valves, as reported by J, A. Becker, is not 


confirmed by Dr. M. Benjamin and R. O. Jenkins, 
even after sixteen hours running at 1,100° K. 

Prof. 8. 8, Bhatnagar, Dr. H. Lessheim, and 
Mohan Lai Khanna find that the diatomic vapour 
of selenium is paramagnetic*, which fact agrees with 
the view that the ground 1 level of Se t is * E. 

Experiments on animals are described by Dr. P. J. 
Du Toit and A. I. Malan to show that rickets result 
from a deficiency of phosphorus, even in the presence 
of vitamin D, Lack of calcium, on the other hand, 
leads to osteofibrosis. 

Dr. V. Korenchevsky and K. Hall find that suitable 
combination of female and male sex hormones (pro¬ 
gesterone, oastrone, testosterone and androstenedione) 
bring about normal pregnancy changes in the uterus 
and vagina of ovariectomized rats. 

Prof, P. W. Wilson desoribes experiments made at 
Helsingfors, Finland, and others at Madison, U.8.A., 
in which both positive and negative results with 
respect to excretion of nitrogen by leguminous plants 
wore obtained. He emphasizes that the existence of 
those negative findings together with the lack of 
clear definition of the conditions required for the 
occurrence of the phenomenon, make it impossible 
to decide at this time if the excretion plays a signi¬ 
ficant part in Nature. 

The case of a female Lebi$tes (the ‘millions* fish 
which devours mosquito larvae) which, as a result of 
a single mating has produced a succession of broods 
over a period of several months, is reported by Q. L. 
Purser. 

A method of staining smears with neutral-red, 
enabling one to differentiate between lymph-cells and 
small monocy tes and to indicate qualitative changes in 
the white blood corpuscles (in infectious anaemia in 
horses) is described by A. Hj&rre and H. Berthelsen. 

The equilibria between cobalt chloride, and hydro¬ 
gen and deuterium have been studied by Prof. J. R. 
Partington and R. P. Towndrow. Values of the 
equilibrium constant have been obtained at different 
temperatures, and from these the heats of reaction 
have been calculated. 

Ebbatum .—Referring to his letter entitled 4 ‘Collision 
of Two Oil Drops and the Stability of a Non-spherical 
Oil Drop”, which appeared in Natubb of July 10, 
p. 70, Mr. Yoshio Ishida writes that owing to an 
error in the manuscript, ‘oblate* should read ‘prolate*, 
and vice versa. . 
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Research Items 


Votive Offerings from Chichen Itza, Yucatan 

According to a recent announcement of the 
Carnegie Institution of Washington, D.C., some 
remarkable votive or possibly foundation offerings 
were found in the course of recent excavations at 
01 tic hen Itza, the famous city of the Now Empire 
of tho Maya of Yucatan, which flourished from the 
middle of the eleventh century of our era almost 
down to the coming of Columbus and the time of 
the Spanish conquest. The Carnegie Institution, 
which is working in co-operation with the Bureau 
of Pre-Hispanic Monuments of the Mexican Govern - 
ment, has been engaged in the exploration of El 
Castillo, the pyramid temple of the Maya god 
Kukulcan. This temple, built on top of a pyramidal 
structure, encloses completely, it has been found, an 
earlier temple and pyramid—a method of con¬ 
struction followed elsewhere in Yucatan. Excavation 
for the purpose of exploring the inner temple lias 
led to some remarkable discoveries. In 1935, for 
example, a rectangular treasure box of limestone was 
found at the foot, of a stairway. Its lid was a single 
stone, two and a half feet long by two feet wide. 
Among its contents were two turquoise mosaic 
plaques of groat beauty, necklaces of coral, turquoise 
and jade, oarved jade bea<is and pendants, and about 
2,000 loose button-shaped beads of turquoise. The 
later find, made last season, was even more remark- 
ablo. In the inner chamber of the buried temple, 
of which the back wall was studded with the heads 
of human femora, presumably from sacrificial victims, 
them was found another box of squared limestone 
blocks, inside which was a throne fashioned from a 
single block of stone carved to represent a jaguar 
and painted a vivid rod. Tho spots of the jaguar 
are represented by inlays of apple-green jade. Tho 
oyes are large hemispherical pieces of jade, the teeth 
and fangs of hard white atone. Its greatest length 
is two and three quarter feet, its greatest height to 
tho top of the head, two and a quarter foot. Resting 
on tho jaguar were a turquoise mosaic plaque, a shell 
necklace and a carved jade pendant. With much 
wisdom and judgment , the Mexican Government has 
decided that these finds shall remain in situ for the 
inspection of students and visitors. 

Population Study of the Song Sparrow 

Margaret M. Kick has published a study, which 
extended over eight years, of a song sparrow popula¬ 
tion (“Studies in the Life History of the Song Sparrow 
L A Population Study of the Song Sparrow”, Trans. 
Linn. Soc: New York, 4, April 1937. I dollar 50 cents). 
Each adult bird was marked individually with 
coloured bands. The various aspects of the life* 
history are clearly set out, from which a selection 
follows. The bird is a partial migrant at Cleveland, 
GWo. About half the nesting males are resident, 
about half migrate. Of the females, only a tenth 
to a third are resident. A few individuals of both 
#e«ee changed status in different years. There was 
evidence that the males with the larger territories, 
Hiore vigorous song or brighter plumage, were more 
than their fellows in obtaining mates/ 
There k not apparently, a reservoir of animated 


birds of cither sex to fill gaj>a due to mortality in the 
bleeding season. The influence of warm waves of 
temperature on the commencement of song, migration 
and egg-laying is observed, and graphs show that 
the temperature-threshold at- which each occurs is 
different at different times of year. Young often 
settled near their parents’ territories, of which 
detailed genealogies are given, and one brother and 
sister mated. Thore is a detailed analysis of nesting 
success and survival of young and adults, and in a 
discussion of population limitation the importance 
of local changes in the environment is stressed. 
Territorial behaviour is considered to prevent over¬ 
crowding. There is also detailed information on 
weight, eggs, feeding times and other aspects of the 
breeding biology, and one chapter discusses the 
habits of the parasitic cow-bird. This is an im¬ 
portant monograph, and the Linnean Society of New 
York has rendered a real sendee to ornithology by 
publishing it at such a moderate price. 

Pituitary Extracts and Gastric Ulcers 

A series of papers by Prof. E. C. Dodds, working 
with various collaborators ( Proc . Hoy. 8oc. t B, 123. 
22 ; 1937), gives a full account of some interesting 
observations on the effect of extracts of pituitary 
on tho stomach. It has been found that extracts of 
tho posterior pituitary containing the pressor principle 
produce gastric ulcers when injected in large doses 
into various animals. This observation provides a 
new way of studying methods of treating gastric 
ulcers. The production of ulcers appears to be due 
to the fact that the extracts inhibit gastric secretion, 
whether this secretion is due to histamine, insulin, 
sham feeding or pilocarpine. The action is primarily 
on the volume of the juice secreted. A continuous 
secretion of juice is probably necessary to protect the 
mucous membrane. A method is described for record¬ 
ing the gastric secret ion and the blood flow simul¬ 
taneously in an anaesthetized oat’s stomach. Stimuli 
causing secretion induce increased blood flow and if 
the increase in blood flow is prevented, secretion does 
not occur. The injection of pituitary extracts inhibits 
both blood flow and secretion. In normal animals 
blood flow and secretion are closely co-ordinated, but 
after hypophysectomy this co-ordination disappears. 
The possible significance of these results is widened 
by the observation that pituitary extracts have a 
similar action on pancreatic secretion. These facts 
are possibly related to the aotion of these extracts 
on the excretion of urine. 

Early History of the Potato 

Db. R. N. Saxaman delivered the Masters Lectures 
of the Royal Horticultural Society last autumn, on 
“Tlie Potato in its Early Home and its Introduction 
into Europe” (J. Hoy . Hort. JSoc. t 62, Parts 2, 3, 4 
and 6; 1937). A mass of arohceological material 
has been marshalled to show that the potato was 
cultivated in South America at least so early as 
a.d. 200. Many representations of the tuber as a 
motif for the pottery of several epochs of South 
American history are illustrated, and show that the 
life of the Indian was closely linked with this plant. 
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Dr. Salaman also shows that the potato satisfied the 
conditions demanded by the physical setting of the 
Inca civilization, and provided a supply of food where 
the cereal grains failed. He agrees with Vavilov, 
Bukaeov and other Russian investigators, that potato 
cultivation originated in two distinct areas—in the 
plateaux of Peru and Bolivia, and in Chile and the 
island of Chiloe. The Russians believe, on botanical 
grounds, that the southern focus of development 
supplied the ancestry of our present-day ‘Irish* 
otato; but Dr. Sal am an, using arguments provided 
y history, believes that the Peru-Bolivian souroe 
is much more likely. The potato entered Europe 
by two channels, namely, by way of England, and 
via Spain. Introduction into England, according to 
Dr. Salaman, cannot be readily dissociated from the 
names of Drake and Raleigh, in spite of the modern 
tendency to deprive these gentlemen of the honour¬ 
able place in horticulture which tradition assigns to 
them* Dr. Salarnan has ante-dated the first record 
of potato culture in Europe by fifteen years, with 
his proof that tubers were growi) in the neighbourhood 
of Seville in 1672. Me has also established the docu¬ 
mented history of the crop for a very early period. 

Fault-movements and the Safety of Reservoir Dams 

In searching for reservoir sites among the coast 
ranges of California, engineers have found the most 
satisfactory features in certain fault lino valleys. The 
major faults of the district - the San Andreas, Hay¬ 
ward and Calaveras faults - have made possible the 
development of longitudinal valleys along parte of 
their courses, valleys so narrow that they can bo 
dosed by dams of moderate length. Dams have, 
indeed, been made across each of the throe faults 
mentioned, and the question has been asked : Can a 
safe dam be built in a fault-line valley of a presumably 
active fault ? Mr. G. D. Lotiderbaek has endeavoured 
to answer the question and to state the conditions 
that should be satisfied in their construction (Bull, 
Seia, Soc, America , 27, 1 27 ; 1937). He shows how 
the activity of a fault may be determined by mapping 
the epicentres of recurring small earthquakes, and the 
map given of the three faults with the centres of the 
earthquakes of t he years 1932-35 clustered along a 
great part of the course of each, reveals that they 
are all definitely active faults. The experience of past 
earthquakes makes it clear that provision must be 
made for a horizontal displacement of 15 20 ft, and 
a vertical one of 5 10 ft. The dam should therefore 
be 60 ft. wide at the crest with slopes of about 2:1. 
To avoid fractal e, outlet pipes should be laid parallel 
to the active fault. Lastly, the dam and all its sub¬ 
sidiary structures should be built so as to resist a 
strong shock and also the effects of slumping and 
landsliding. 

A Coefficient of Humidity 

Among the sories of papers of the State Meteoro¬ 
logical and Hydrological Institute of Sweden is one 
(No, 11) entitled “A Coefficient of Humidity of 
General Applicability”, by Anders Angstrdm, which 
seta out certain ideas that were first discussed at the 
1936 meeting at Edinburgh of the Union for Geodesy 
and Geophysics, The author points out the desirability 
of having some function which will indicate the 
humidity or aridity of any climate in respect of the 
soil, that is, which will take into account both the 
rainfall and the evaporation. A function of this 
kind was used by Lang in 1930, who took simply 
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the ratio of the annual precipitation to the sum of the 
mean temperatures of the frost-free months divided 
by twelve, while Mar ton no in 1926 took the ratio 
of the annual precipitation to 10 4* T, where T is 
the annual mean temperature (in each of these two 
cases temperature is measured in centigrade). 
Angstrdm suggests an alternative function, having 
the advantage over the two cited that it is a con¬ 
tinuous function of temperature and can be used in 
the study of arctic climates. It is represented by the 
expression where t is the mean temperature. 

He finds that this function is closely proportional to 
the mean duration of precipitation for a month if 
the latter is measured m hundreds of minutes, and 
that it is very nearly equal to the humidity function 
of Martonne for monthly mean temperatures between 
0° 0. and 20° C. A table is given which enables the 
new function to be road off quickly in terms of t. 
and two maps show its distribution in January and 
July over north-west Europe and adjacent polar 
regions, including Iceland, Greenland and Spitsbergen. 

Monomolecular Films 

The study of the orientation of the molecules in 
monomolecular films has become of such importance 
that Messrs. E. Havinga and J, de Wael, of the van ’t 
Hoff laboratory of the University of Utrecht, have 
worked out a technique for the production and 
investigation of such films by electron diffraction 
methods, and have published an account of it in the 
issue of March 15 of fiecueil des Travaux chimiques 
des BaysBas, The film in the case described was of 
barium stearate prepared on the clean surface of 
water and floated by lowering the water slowly on to 
a thin solid film of nitro-cellulose or of gold leaf 
placed below the surface of the water. The film of 
nitro-cellulose itself was prepared by placing a drop 
of a solution of nifro-cellulose in amyl acetate on a 
clean water surface. On evaporation of the solvent, 
a film of about 300 A. thick was produced. An 
electron tube producing electrons of about 40 kilo¬ 
volts path was used, and it was found that in addition 
to the diffraction pattern duo to the support, in each 
case a hexagonal pattern of spots was produced 
which is attributed to the barium stearite film. Full 
details of the most suitable teohniquo arc given. 

Two Visual Biliary Orbits 

Da. R. v. d. R. Woollkv and L. S. T. Syiwns 
have recently published a paper in which they discuss 
the orbits of OS38 Andromedas) ami p 101 9 
Argus (Afon. Not,Roy, Astro. Soc 97,6; April 1987). 
Both stars have completed at least one revolution, 
so that the periods can be determined with consider¬ 
able accuracy. Orbits have been already published, 
and those given by the authors have been obtained 
by applying differential corrections to previous 
orbits. A description of the method for applying 
these corrections is given in each oase. The ephemeris 
for the first binary shows a very small separation 
near periaatron, and micrometer measures here would 
be useless. It is suggested that an interferometer 
might be used in 1946 -47 when the separation is 
0'*02-0'-03, as the star is bright. The period is 
56 years (a year greater than the period found by 
Hussey), the eccentricity and inclination being 0*92 
and 109*2° respectively. In the case of fi 10 L the 
eccentricity and inclination are also high, the values 
being 0*69 and 77 *8® respectively. The period of 
this binary is 23*18 years. 
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Growth Factors 


A DISCUSSION meeting on “Growth Factors’* 
took place at the Royal Society on Thursday, 
June 24. The discussion revealed the emergence of 
a line of biochemical application which hitherto has 
been obscured by the diversity of its interest. 

For a number of years, sporadic reports havo been 
published by workers in the fermentation industries 
and bacteriology that the growth of yeast and 
bacteria depends not only on the provision in the 
diet of grogs sources of energy and nitrogen, but also 
upon illusivo materials—‘bios’, ‘accessory growth 
factors’, akin to the ‘vitamins’, responsible for the 
functioning of special phases of animal metabolism 
or oven for the growth of animals. More recently, 
these tentative findings havo been reinforced by 
workers in other specialized fields, for example, in 
botany and protozoology, and, by the use of modem 
biochemical technique and knowledge, it would now 
appear that the case established in the nutrition of 
animals is equally established in the nutrition of the 
most diverse varieties of colls ; namely, that all cells 
from the lowliest bacterium to the cells of the highest 
animals are enabled to carry out the series of re¬ 
actions between the sources of energy and nitrogen, 
which result in the production of energy and growth, 
only by the agency of other substances mostly of a 
nature akin to those already described in animal 
metabolism—vitamins. The only notablo difference 
between the various forms of life is that these 
accessory substances are normally synthesized by 
some cells but not by others, and thus in the former 
case these substances need not be supplied in the 
nutrient diet. 

The proceedings were opened by Prof, F. K6gl, of 
Utrecht, with a review of the present state of know¬ 
ledge of the plant hormones, auxin -o and -6 and 
heteroauxin ((S-indolylaoetic acid). The auxins were 
first thought to exert their effect on cell elongation, 
but now it is recognized that they regulate plant 
growth in many ways. Auxin-a, for example, is 
thought to account for the phenomenon of photo- 
tropism. Auxin-a lactone loses its activity under the 
action of ultra-violet light, and thus the shaded side, 
containing a greater concentration of activity, would 
elongate and produce the effect of phototropism. The 
action of heteroauxin seems to be primarily associated 
with the formation of roots on stem cuttings. This 
action is, however, not dependent on chemical struc¬ 
ture, since a number of unrelated substances have a 
similar effect, recalling the non-specificity of oestrogenic 
compounds described by Dodds and co-workers. 

Prof, Kdgl also gave an account of his ‘biotin’, a 
suiphur-eontaining substance of great potency which 
may be the chief component of ‘bios’, originally 
described by Wildiers as a necessary growth factor 
for yeast. Biotin has also been shown to have an 
effect on the growth of higher plants. 

Dr, P. Fildee (London) reviewed the subject as it 
appears to the medical bacteriologist, tracing the 
solution of the vitamin concept fir bacteria from 
*yort and Ingram’S growth factor for Johne’s 
baoillu» (I9i2) to the present time, when vitamin B x 
has been proved to be essential for Staphytocoocua 
propfinic acid bacteria, and nicotinic acid or 
oo*ym«4fte for Stophybococom and the influenza 


bacillus. He laid stress on the facility with which 
bacteria can adapt thomselves to altered nutritional 
conditions, and ascribed the fact that parasitic 
bacteria specially require growth factors to a loss of 
synthetic function which has resulted from long 
association with on environment in which these 
factors are preformed. These dependent bacteria 
can readily be trained back to their ‘original’ State, 
in which they can synthesize the factors and so do 
not require to be supplied with them. In a series of 
different species of bacteria, each ultimately requiring 
oozymase for growth, it was shown that the com¬ 
plexity of the nutrients from which cozymose can 
be synthesized depends upon the synthetic power of 
the bacteria at the time of examination. 

M, Andrei Lwoff (Institut Pasteur, Paris) pointed 
out that certain bacteria and Protozoa caimofc grow 
without a supply of hsomin, because they are unable 
to synthesize it from iron compounds in the nutrients. 
The importance of haem in is ascribed to its function 
as a st/age in the synthesis of cytochrome in Koilin’s 
system. Its effect is to increase greatly the oxygen 
consumption of organisms starved of it. 

M, and Mme. Lwoff have demonstrated that the 
long-known ‘vitamin factor’ of the influenza bacillus 
is none other than Harden and Young’s oozymase or 
Warburg’s co-enzyme. Metabolic studies have shown 
that cozymase acts aw a codehydrogenase for various 
substrates and much increases the oxygen uptake of 
influenza bacilli and anaerobic glyoolysis. Both 
haemin and cozymase function as bacterial growth 
factors as components of the dehydrogenase-cyto¬ 
chrome system of Keilin and Warburg. 

Mr. B. C. J. C. Knight (London) gave an account 
of the Staphylococcus and Sporogenes factors referred 
to by Dr, Fildes. Ho showed that the former consists 
of nicotinic acid, a constituent of cozymase and of 
the two halves of the vitamin B l molecule-—the 
pyrimidine and thiazolo rings. The activity of each 
compound depends strictly on certain cheniioal 
configurations. The Sporogenes factor lias not been 
finally determined, but there is evidence that it may 
have a much wider importance than merely the 
regulation of the metabolism of the obligate anaerobes. 

Dr. G. M. Richardson (London) described uracil, a 
component of nucleic acid, as an essential factor in 
the anaerobic growth of Staphylococcus. Uracil is 
synthesized by the organism aerobically, and therefore 
under these conditions its effect on growth cannot be 
demonstrated. Anaerobically, however, the synthetic 
power of the organism is sufficiently depressed to 
make the demonstration possible. No metabolic 
function has hitherto been ascribed to uracil. 

In the discussion which followed the more formal 
proceedings, there appeared to be complete agree¬ 
ment between the various speakers not only in detail 
but also in the wider implications of the discussion. 
Dr. E, R. Holiday (London) referred to the demon¬ 
stration of nicotinic acid in Knight’s crude Staphy¬ 
lococcus factor by means of absorption spectra. M. 
Lwoff recalled other factors which have been found 
by his colleagues in the Pasteur Institute, namely, 
the forms of sulphur necessary for the growth of 
certain fungi (Volkonsky) and the sterols found by 
Mile. C&illeau to be necessary for flagellates. 



162 


NATURE 


July 24, 1937 


A Method of Determining Stellar Rotation* 


W HILE rotational speeds of stars can be estimated 
from photographs of stellar spectra, the actual 
deduction of these speeds and the demonstration that 
the star is rotating depend on rather abstruse mathe¬ 
matical calculation which, however, loads to a com¬ 
paratively simple working routine. A knowledge of 
stellar rotational speeds, while obviously worth 
determining in any event, has several immediate 
applications, such as assessing the age of the stellar 
system, and is especially important in discussing the 
state of affairs in stellar atmospheres, a high rota¬ 
tional speed tending to offset gravity and promote 
ionization. If the rotational speed of a star is deter¬ 
minable, then the ‘proper’ spoctrum of tho star can 
be deduced; that is, the light emitted by any 
element of the star’s surface, as distinct from the 
‘integrated* spectrum directly observed. Owing to the 
minuteness of a stellar image in a telescope, the light 
from the whole of the star’s surface passes into the 
spectroscope, and the rotational speed of a star 
cannot be measured as can that of the sun by 
observing the Doppler displacement of the Fraunhofer 
lines from one limb as compared with the other. 

Prof. Carroll’s method depends on the fact that 
the observed shape of a stellar absorption lino (that 
is, the graph of intensity plotted against wave¬ 
length) has certain peculiarities if the star is rotating. 

If a star be rotating, then different elements of 
area on the surface of the star are moving towards 
or away from the observer with velocities in the line 
of sight which depend on their position on the stellar 
surface and the rotational speed of the star. Thus, 
the spectra from the different elements do not simply 
superpose^ as they would in a non-rotating star, b\it 
are displaced somewhat with respect to each other, 
thus resulting in a shallow broadened lino. Tho final 
observed line shape therefore depends on two factors, 
namely, (a) the shape of the line emitted by any 
element of the star and (6) the rotational displace¬ 
ment. The first factor is quite unknown—previous 
methods of estimating stellar rotational speeds, how¬ 
ever, depended on assuming this to be known—but 
the second factor can be detected by tho new method. 
The equations conneoting the ‘proper* shape 1(C) 
of a line and the observed shape ©(C) are 
+ i 

09(e) - l f |(S H- |W) g(t ) dt 


where a is a numerical factor and equal to / g(t)dt 

-X 

and g(t ) is a function that depeuds on the way the 
brightness of the star varies over its disk, and (3 is 
the rotational speed of the star. 

The solution of this equation is 1 : 

»»>- £ / 

where O(u) - f g(t)dl; 

* of * Uwfcuw on 'EotaUmt Star*” deilv*wd before the 

NevwUe-w^Tyiw Astronomical Society *t Armstrong College, on 


but this is unusable as it stands as ©($) is to be 
integrated over a certain contour in the complex 
domain and ©(«) is only known for real values of z . 
Analytical investigation shows a simple way out. We 
form* the real part of the Fourier transform of ©(C), 


namely, f(u) «* / ©(C) cos ufidfi, which is easily 


done and plotted as a graph of f(u) against u. It 
appears that, if the star bo rotating, f(u) must 
vanish (have zeros) at certain values of the product 
u(3. Now we find, by plotting f(u ), tho values of u 
for which/(a) vanishes and hence by simple division 
the value of (3. 

It is, of course, possible for/(w) to vanish for other 
reasons ; the importance of the method lies in the 
fact that, if f(u) has several zeros, they must give 
(or some of them), if the star is rotating, consistent 
values of (3. A further test is that the values of j3 
from different lines must be the same. Thus, if 
several zeros from several lines all yield substantially 
the same value for (3. we can feel with some con¬ 
fidence that tho observed line shapes are really 
produced by rotational broadening. As the theoretic¬ 
ally calculated values of «(3 for which f(u) vanishes 
depend somewhat ort the law of darkening involved 
in g(t)-> it is theoretically possible to test this law as 
well. Having found 3, a further simple computation 
(forming 1(C) from its transform) yields the ‘proper’ 
shape of the emitted line. 

A similar method can be applied to the problem of 
stellar expansion. 

In interpretation of this procedure, it was ex¬ 
plained that any arbitrary function of the type 
considered might be represented by a ‘spectrum’ of 
harmonic constituents (Fourier’s integral theorem), 
the result obtained meaning that, if the observed line 
shape is due to rotation, certain of these harmonic 
constituents must necessarily be absent. Practical 
tests for this give the information (a) whether the 
star is rotating, (6) the speed of rotation, that is, 
the equatorial velocity in the line of sight, and 
(c) thus enabling the ‘proper’ shape of the lines in 
the stellar spectrum to be found. 

Unfortunately, the lines to be examined are, if the 
rotational speed be high enough to be readily deter¬ 
minable, wide, faint, shallow lines, and the technique 
of stellar photographic spectrophotometry is strained 
to the uttermost in providing sufficiently accurate 
measurements of line shape. Prof. F. J. M. Stratton, 
of the Solar Physics Observatory, Cambridge, is 
collaborating with the Natural Philosophy Depart¬ 
ment of the University of Aberdeen in attempting 
to produce sufficiently good observations^ and very 
promising results are now being obtained. 

In the case of one star, namely, Algol, independent 
measurements of rotational speed are available, and 
the direct measurements give 26 km,/sec. as the 
equatorial line of sight velocity for this star; com¬ 
pared to 26 ± 3 km./sec. determined by Frof. 
Carroll’s method, using an exceptionally well deter¬ 
mined profile of the line Mg+ at 4481A, obtained by 
Struve at Yerkes Observatory. 


**«*. A 7 *, no*. Am. M. 47S, $os, m m, 
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Aluminium Manufacture in Great Britain 


W ITH the exception of silicon, aluminium is 
probably the most abundant metal in the 
world, forming nearly one eighth of the earth’s crust. 
Owing to the ready maimer with which it oombines 
with oxygen, it is never found, an most other metals 
are, in the metallic state. In a paper in the ‘Aluminium 
Section’ of the March issue of the “Trade and Engineer¬ 
ing Supplement” of The Times , Mr. W. Murray 
Morrison gives an outline of the position which the 
aluminium industry now occupies in the British 
Isles. 

In 1921, the Lochabor Power Co. was formed and 
developed a large water-power station. When com¬ 
pleted, tliis scheme will be capable of developing 
100,000 h.p. continuously, and will be by far the 
largest hydro-electric development in Great Britain. 
The British Aluminium Co. operates three reduction 
works, at Foyers, Kinlochloven and Lochabor. These 
are supplied with pure aluminium oxide from their 
works at Larne in Ireland and Burntisland in Scotland. 
These works in turn are supplied with crude 
ore, bauxite, from the Company's own mines, vast 
deposits being owned by it in the south of France 
and in some British colonies. There is one other 
producer of the crude metal in Great Britain, namely, 
the Aluminium Corporation, the supplies of alumina 
for -which are produced at Hebburn-on-Tyne and 
reduced to the metal at Dolgarrog, North Wales. 

The final forms in which aluminium reaches the 
public cover a very wide field. The two forms in 
which it is boat known are for cooking utensils and 
foil. The advantages of aluminium vessels for cooking 
are their lightness, cleanliness, hygienic qualities and 


boat conductivity, together with their immunity 
from chipping, rusting and burning ; these properties 
have made them very popular. Aluminium foil has 
almost entirely replaced other kinds of metal foil and 
is adopted for the wrapping of cigarettes and choco¬ 
lates, the capping of milk bottles and tea-chest 
linings. 

In connexion with motor-cars, aluminium pistons 
are now very commonly employed. Aluminium, 
which is only one third the weight of iron or copper, 
made possible the remarkable increase in the speed 
of transport which lias taken place during the last 
fifty years. Motor-vehicle owners are keenly alive 
to the fact that it costs a givon sum to convey a 
given weight a given distance in a given timo. There 
is an additional advantage of using aluminium in 
road vehicles, as the increased lightness sometimes 
saves an appreciable part of the motor tax in Great 
Britain and allows the vehicle to run at a higher 
speed. 

In air transport, whore lightness is a paramount 
consideration, aluminium and its alloys play a very 
important part. Only one metal lighter than 
aluminium, namely, magnesium, is used as the major 
constituent in the manufacture of light alloys. The 
production of magnesium is closely allied to the 
aluminium industry. For these two metals and their 
alloys the aircraft industry depends for many of its 
components. 

In electrical transmission, aluminium has been most 
useful. In Great Britain, the transmission lines of 
the National Grid alone employ more than 20,000 
miles of steel-cored aluminium cable. 


Association for the Study of Systematics in Relation to 

General Biology 


A N opening meeting of the “Association for the 
Study of Systematics in Eolation to General 
Biology 1 * was held in the rooms of the Linnean 
Society (by kind permission of the president and 
council) on Friday, June 25. The chairman of the 
Association, Dr. Julian Huxley, presided over a 
gathering of seventy-four biologists. 

In his introductory remarks, Dr. Huxley outlined 
the history of the Association. He said that the move¬ 
ment commenced with informal meetings in the 
autumn of 1036 between certain members of the staff 
of the Royal Botanic Gardens, Kew, and the John 
Innas Horticultural Institution at- Merton. Those led 
to the formation, on May 8, 1987, of a joint zoological 
and botanical “Committee on Systematics in Relation 
to General Biology”. This committee eventually 
changed its title to the present form, and a council 
hnd seven committees were elected. The council at 
present consists of the following biologists : J. S. 
Huxley (chairman of the Association), H. W, Parker 
(swbpical secretary), J, L. Gilmour (botanical seen* 
tenth W. T. Caiman, G. 8. Carter, M, B. Crane, C.D. 

G. JXver, E. B. Forth B, Buggies Oates, 


H, Godwin, J. W. Gregor, M. A. (\ Hinton, J, K. 
Norman, J, Ramsbottom, O. W 7 . Richards, N. D. 
Riley, E. J, Salisbury, Miss B. Schafer, T. A. Sprague, 
W, B. Turrill, B. P. Uvarov, E. B. Worthington, 
Sir W. Wright-Smith. 

Dr. Huxley then explained the aims of the Associa¬ 
tion, which may bo summarized under the following 
heads ; 

(1) To examino the theoretical and historical bases 
and the practical aims of taxonomy, and especially 
the relation of phylogeny to cytogenetic and taxonomic 
data. 

(2) To examine the criteria employed in defining 
species and other systematic categories in different 
groups and the possibility of obtaining greater 
uniformity in their usage. 

(3) To consider how far in the light of cytogenetic, 
ecological, physiologioal, embryological, and palaeonto¬ 
logical data, existing classification might require to 
be modified and new subsidiary terminology to be 
introduced* Further, to investigate the relation of 
any such subsidiary terminology to the International 
Rules of Nomenclature. 
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(4) To investigate the data and material already 
available, either taxonomic or bearing on taxonomy, 
with the view of correlating them with general 
biological principles and of establishing generaliza¬ 
tions in comparative systematica. 

(6) To press for the appointment of additional 
taxonomists find other biologists to the staffs of 
museums and other appropriate institutions. 

(6) To arrange for research into the relative impor¬ 
tance of the various factors, internal and external, 
operative in different groups in producing speciation 
and other evolutionary prooosses. 

(7) To co-operato in the production or improvement 
of handbooks on British animals and plants and in the 
eventual publication of a British Fauna and Flora on 
uniform biologioal lines. 

(8) To suggest useful lines of biologioal work to 
natural history societies and to amateurs and to 
assist in its co-ordination. 

(0) To investigate the best methods of teaching 
systematica and field work in universities and 
schools. 

(10) To stimulate discussion and to promote 
co-operation between workers in different branches 
of biology on problems of taxonomic interest. 

The committees so far formed, together with the 
particular items of the aims of the Association with 
which they are concerned, are as follows ; 
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(1) Taxonomic principles (items 1-3). Convener : 
Mr. J. 8. L. Gilmour. Royal Botanic Gardens, Kew. 

(2) Comparative systematica (item 4). Convener : 
Mr. J, R. Norman, British Museum (Natural History), 
Cromwell Road, 8.W.7. 

(3) Research (item 0). Convener: Dr. W. B. 
Turrill, Royal Botanic Gardens, Kew. 

(4) Handbooks (item 7). Conveners: Captain 
C. Diver, 40 Pembroke Square, W.8 ; Mr. M. B. 
Crane, John Innes Horticultural Institution, Merton, 
S.W.19. 

(5) Natural History Societies (item 8). Convener : 
Mr, H. W. Parker, British Museum (Natural History), 
Cromwell Road, S.W.7. 

(0) Education (item 9). Convener: Miss B. 
Schafer, John Innes Horticultural Institution, Merton, 
S.W.19. 

(7) Publications (other than handbooks). Con¬ 
vener : Dr. C. D. Darlington, John Innes Horti¬ 
cultural Institution, Merton, S.W.19. 

At the close of the meeting, fifty-three biologists, 
in addition to the existing council and committees, 
gave in their names as members. Any other biologists 
wishing to join the Association should send their 
names and addresses to one of the secretaries, stating 
in which particular committee they are interested. 
For the present there is no subscription or formal 
method of election. 


Annual Conference of the Museums Association 


T HE forty-eighth annual conference of the 
Museums Association was held in Newcastle* 
vi pon-Tyne in the week commencing July 5. The 
chief impression which one gained from the Con¬ 
ference was that museum officials are considering 
their problems in a new and more critical maimer. 

The keynote was set by Alderman Charles Squire 
in his presidential address. As chairman of the 
Leicester Museums Committee for the past twenty* 
seven years, he could speak with authority, and did 
not hesitate to criticizo the general failure of muni¬ 
cipal councils to make adequate provision for their 
museums. Museums and art galleries have a hi^i 
place in the educational and social scheme, and are 
not yet getting the support which they deserve. 
Alderman Squire also referred to the valuable work 
that could be done by museums in assisting to preserve 
local records and the amenities of the countryside. 

Another critical paper was one by Dr. W. E. 
Swinton (British Museum, Natural History), on 
“Natural History Museums and the Community". 
Too many small natural history museums might have 
as their motto “How best to kill a love of Nature", 
and Dr. Swinton strongly advocated the elimination 
of useless material and bettor display of the collections, 
so that these might inspire the visitor with a greater 
interest in plants, animals and rocks in their natural 
settings. The paper dealt with many other points 
of practical importance, especially the need for 
having as curator one who was not only a scientific 
worker, but also a man of action. 

In the same general field there was also a 
valuable discussion on “Simplifying Habitat 
Groups", to which Mr, R. K< Perry (Liverpool), Mr, 
T. Russell Goddard (Newcastle), Mr. W. E. Mayes 


(Leicester), and Mr. R. Wagstaffe (Stockport) con¬ 
tributed. It was pointed out that in a zoological 
exhibit it is most valuable to have an indication of 
the natural habitat of the birds or animals displayed, 
but that the elaborate group, to be found in the 
larger American museums, is far too expensive for 
the smaller English institutions. The proposals made 
were in the direction of suggesting habitat by branches 
of trees, by plants, or by other background material, 
and by the careful arrangement of the specimens in 
natural attitudes. 

On the archaeological side, current museum 
methods were again criticized, the speaker being Mr. 
Ian Richmond, of Armstrong College. Mr. Richmond 
answered the question : “What does an archaeologist 
expect of a museum ?” He suggested that the 
museum should contain a full series of local maps, 
especially those showing human distribution at 
different epochs; that one exhibit at least should 
display all the objects and dues that had been 
obtained from a single excavation; and that, 
wherever possible, comparative series of exhibits 
should be set up. He also appealed for a simple 
classified system of storage of all material not on 
exhibition. 

Within the scientific field there were some im¬ 
portant papers of a descriptive nature. Thus, CoL 
E. IS. B, Mackintosh, director of the Science Museum, 
described the special exhibitions which have been 
developed at that Museum since 1911. It is interest¬ 
ing to learn that these very successful displays, 
which in recent yam have cpvered suoh subjeote as 
refrigeration, rubber, electro^d«|Kwritioii, mam afod 
smoke abatement, electric iUumination and television, : 
take from six to twelve months to prepare, and that 
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the coat of the exhibitions hoe varied from Jess than £50 
to more than £3,000 (the latter cost being borne by 
the industry concerned). 

In his account of the Hancock Museum, Mr. T. 
Russell Goddard explained that this institution is 
financed entirely by the Natural History Society 
of Northumberland, Durham, and Newcastle-upon - 
Tyne. It was characteristic of the scientific life of the 
past century that so much public service had been 
performed by voluntary effort; but at the present 
time the finances of the Society are scarcely adequate 
to maintain the Museum in an effective manner. 

Lastly, a valuable account was given by Dr. 
Kathleen B. Blackburn (Armstrong College) on 
modem methods of pollen analysis in relation to 
aroheeologioal finds from peat. Mr. H. A. Hydo 
(National Museum of Wales, Cardiff) also dealt with 
this subject, and stressed its importance to the 
museum curator. 

On the art side, Dr. John Rothonstein, director of 
the City Art Galleries, Sheffield, described the work 
which is being done in his Galleries to give school¬ 
children a greater perception and understanding of 
contemporary art (especially in the form of house})old 
objects), while Mr. Richard Bach, of the Metro* 


poiitan Museum of Art, discussed the vigorous way 
in which art collections are brought to the people in 
Now York by the Museum's "Neighbourhood Cir¬ 
culating Exhibitions**. 

In general discussions the problem of bad museums 
was considered more than once, and Mr. S. F. Mark¬ 
ham (Hon. Empire Secretary, The Museums Associa¬ 
tion), after carefully defining such museums, 
advocated that steps should be taken to close them. 
Dr. C. Hay Murray, in a paper on "Museums as 
Department Stores*’, suggested that the curator 
should regard himself as a salesman, and study the 
methods of the shopkeeper. No less important, but 
of a more domestic nature, were papers by Mr. 
Laurence Vail Coleman, director of the American 
Association of Museums, on "The Philosophy of a 
Museums Association", and by Mr. S. D. Cleveland 
(Manchester) on "The Future of the Museums 
Association". Judging from the keen interest which 
the Conference aroused, that future will be an active 
and successful one. 

The next Conference of the Association (of which 
the headquarters are at Chaucer House, London, 
W.C.l) will be held at Belfast in the first week of 
July 1938. 


Flight in th< 

A LL countries which are interested in aviation 
have been considering the possibility of extend¬ 
ing their activities to aircraft in the stratosphere. 
The greatest advantage in flying very high is that 
much higher speeds can be obtained for the same 
expenditure of power as the density of air is so much 
lower in the stratosphere than at ground-level. The 
Schneider trophy was won, for example, at a speed 
of 430 m.p.h. with an engine which gave 2,200 h.p. 
In the stratosphere, a speed of about 800 m.p.h. 
could be obtained for the same power. To drive the 
Schneider trophy winner at the latter speed near the 
ground would require an engine of 30,000 h.p. If 
stratosphere flight were possible at 000 m.p.h,, then 
New York would be only five hours from London ; 
so that by local time a passenger from London would 
arrive at New York before he started. 

In vol. 7 of the Cambridge University Engineers* 
Association Yew book recently published, Captain 
J. L. Pritchard points out some of the difficulties 
involved in flying in the stratosphere, and concludes 
that these wifi probably prevent stratosphere flight 
becoming a regular service, at least in the present 
generation. In fact, the increasing engine tem¬ 
peratures due to the difficulty of getting greater 
oooling may make regular flights in the strato¬ 
sphere impossible until a new source of power is 
discovered. 

The output of the internal combustion engine can 
only fee maintained if the weight of oxygen it takes 
in per minute is maintained constant. At an altitude 
cfLCOOOfeet, the density of air is only about a tenth 
of what it is at groronddeveL To maintain its output 
the engine would have to run ten times faster than 
at ground-level <*r take in ten times the volume of 


Stratosphere 

The former alternative is impracticable so the 
weight of the air would have to be kept constant by 
supercharging. During this process, the pressure of 
the air is raised to about that at ground-level and 
the temperature by about 300° F. As most of the 
heat given in the air supplied has to be dissipated, 
extra cooling is necessary. Despite its low tem¬ 
perature, the low pressure of the atmosphere at this 
height is a disadvantage. Supercharging requires 
greater weight of equipment; in fact, the higher 
the aeroplane the greater its requisite weight. 

In 1931, Prof. Picard discovered another fact 
which increases the difficulties of arranging for 
cooling. He found that at a height of ten miles, the 
temperature outside his gondola was — 67 D F,, 
whilst inside the temperature was 140° F, This was 
due to the radiant heat absorbed by the gondola. 
As a method of getting over these difficulties the 
rocket principle has been suggested. This doubtless 
would work better at low temperatures than at the 
ones at whioh it has been tried. It has to be remem¬ 
bered also that the velocity of sound in the strato¬ 
sphere is about 700 m,p,h., a speed which enthusiasts 
think aircraft might attain. Some engineers think 
that the aeroplane will have a critical speed at this 
speed, but it is not known how it would get through 
this critical speed. For this s;>eed, the aeroplane 
would probably require small wings and the landing 
speed might have to be about 130 m.p.h. 

As on offset to these disadvantages, there would 
be a great saving of fuel for the journey and the time 
would be much shorter. In the event also of an 
emergency landing, there would be a much greater 
choice of landing grounds, as it would be possible to 
travel 140 miles with the engine cut off by gliding 
from a high altitude. 



166 


NATURE 


July 24, 1937 


University Events 

Belfast. —In oonnoxion with the annual meeting 
of the British Medical Association recently held in 
Belfast, the following honorary degrees have been 
conferred : doctor of laws : l)r. G. 0. Anderson, 
medical secretary of the British Medical Association ; 
Sir E. Farquhar Buzzard, professor of medicine in 
the University of Oxford, physician to His Majesty 
the King, anti president of the British Medical 
Association ; Dr. H. Morley Fletcher, consulting 
physician at 8t. Bartholomew’s Hospital and former 
president of the Association of Physicians ; Prof. 
E. W. H. Groves, emeritus professor of surgery of the 
University of Bristol : doctor of science : Prof. 8. P. 
Bedson, professor of bacteriology in the University 
of London ; Dr, A. Felix, of the Lister Institute, 
known for his researches on typhus and enteric fevers* 

Cambridge. —The Frank Smart studentship in 
botany will be vacant on October 1, 1937. Any 
graduate of the University is eligible for the student¬ 
ship, which is valued at £210 a year. Further 
information can be obtained from Prof. F. T. Brooks, 
at the Botany School. 

The Bean W. Levy research studentship in bio¬ 
chemistry will become vacant on October 1. Appli¬ 
cations for its tenure should be addressed to Sir F. 
Howland Hopkins at the School of Biochemistry 
before July 24. 

Leeds. —The Clive Behrens lectureship has been 
instituted by means of an endowment of £1,000 
given by the Hon. Mrs. Behrens. The lecturer will 
be appointed biennially to give a series of four, five 
or six lectures on a subject germane, and of impor¬ 
tance, to the practice of agriculture. 

London. —Mr. A. A. Miles has been appointed, as 
from October 1, to the University chair of bacteriology 
tenable at the University College Hospital Medical 
School. Since 1934 he has been University reader in 
bacteriology at the British Postgraduate Medical 
School. 

Prof. J. H. Dible has been appointed, as from 
October L to the University chair of pathology 
tenable at the British Postgraduate Medical School. 
Since 1029 lie has held the George Holt chair of 
pathology in the University of Liverpool. 

Oxford.— E. H. Leach, Oriel College, has been 
appointed to the new lectureship in physiology on the 
foundation of William Hu line at Brasenose College. 

M. S. Wills, University College, has been awarded 
the Scott scholarship in physics for two years from 
October 1. 

F. G. W. Knowles, Oriel College, has been elected to 
the Naples biological scholarship for the year 1937-8. 

F. Fulton, Pembroke College, has been awarded 
the Radcliffe scholarship in pharmacology. 

A special number of the University Gazette has been 
issued containing notices of the scholarships and 
exhibitions announced for the year 1937-8 by the 
men’s colleges. In all, there are about 210 scholarships 
and 105 exhibitions open for competition. Of these, 
37 and 16 are to be awarded for natural science, 13 
and 6 for mathematics, 6 and 2 for either natural 
science or mathematics, and 8 and 5 for any of five 
subjects of which natural science and mathematics 
are two. 


Science News a Century Ago 

A Fatal Parachute Descent 

In Airy’s “Autobiography” in the notes on the 
events of 1837 is one stating, “On July 24th 1 saw* 
the descent of the parachute by which Mr. Cocking 
was killed. I attended the coroner’s inquest and gave 
evidence a few days later”. Robert Cocking was a 
landscape painter, who in his earlier days had been 
a member of the City Philosophical Society with 
which Faraday was connected. In August 1814, he 
had lectured to the Society on aeronautics and had 
received a medal from the Society of Arts. In 1837 
he made a curious form of parachute like an inverter! 
truncated cone, 34 ft. in diameter at the top, which 
was formed of a circular metal tube 2 in. in diameter. 
A wooden hoop 3-4 ft. in diameter formed the lower 
edge, and between the hoop and tub© was stretched 
strong linen. It weighed about 150 lb. Being most 
anxious to try it, he prevailed upon Green, an 
aeronaut, to ascend in a balloon from the Vauxhall 
Gardens on the evening of July 24, with Cocking 
and his parachute suspended beneath the balloon. 
Having travelled as far as Lee, Cooking released 
himself, the parachute collapsed and he was killed. 

The inquest was held at the Tiger’s Head, Lee, 
and attracted a great deal of notice. Airy had 
watched the balloon through a telescope, and he and 
Other scientific men gave evidence at the inquest. 
Green, in his evidence, said that he had an unconquer¬ 
able objection to parachutes which he considered 
quite useless and not likely to lead to any good end. 
In the course of the inquest, Faraday’s name was 
mentioned as having spoken with Cooking at the 
Gardens before the ascent , and on July 31, Faraday 
wrote a letter to The Times in which he referred to 
the lecture of Cocking, and his recollection of the 
inventor's “companionship, abilities and kindliness”. 
The verdict at the inquest was that, “We find that 
the deceased Robert Cocking, came to his death 
casually and by misfortune, in consequence of severe 
injuries received by a fall out of a parachute of his 
own invention and contrivance, which had been 
appended to a balloon ; and we further find that 
the parachute did move to his death, and therefore 
that such parachute ought to become a deodand, 
and forfeited to the Queen”. Cocking, who was 
sixty-one years of age, was buried in a grave next to 
that of Halley and Pond at Lee. 

Telegraphic Communication on Railways 

When Wheatstone and Cooke patented their 
electric telegraph, Robert Stephenson and the 
directors of the London and Birmingham Railway 
sanctioned tho laying of wires between the Boston 
Square and Camden Town stations. Towards the 
end of July 1837, tho telegraph was ready and Dr. 
Andrew Wynter in his “Curiosities of Civilisation” 
said : “Late in the evening of the 2fith of that 
month, in a dingy little room near the booking-office 
at Euston Square, by the light of a flaring dip-candle, 
which only illuminated the surrounding darkness, 
sat the inventor, with a beating pulse, and a heart 
full of hope. In an equally small room at the Camden 
Town station, where the wires terminated, sat Mr. 
Cooke, his co-patentee, and among others, two 
witnesses well known to fame— Mr, Charles Fox and 
Mr, Stephenson. . , , Mr. Cooke in his turn touched 
the keys and returned the answer. ’Never did I fed 
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such a tumultuous sensation before,’ said the Pro¬ 
fessor, ‘as when all alone in the still room l heard 
the needles click ; and as I spelled the words, 1 felt 
nil the magnitude of the invention, now proved to be 
practical beyond cavil or dispute.’ The telegraph 
thenceforward, as far as its mechanism was con¬ 
cerned, went on without a check, and the modifica¬ 
tions of the instrument, which is still in use, have 
been made for the purpose of rendering it more 
economical in its construction and working, two 
wires at present being employed, and in some eases 
only one,” 

Artificial Digestion 

The British and Foreign Medical Review of July 
1837 contains the following information : “Dr. T. J. 
Todd of Brighton with the assistance of Mr. 
Schweitzer of the German Spa, Brighton, has been 
performing experiments with the artificial digestive 
fluid, in imitation of those of Schwann in Berlin and 
has arrived at some new and interesting results not 
attained by Dr, Schwann. The digestive fluids with 
which Dr. Todd operated were prepared from the 
stomachs of the ox, the horse, the dog and the cat. 
Some, also, prepared from the upper portion of the 
small intestines, was found not less powerful. The 
presence of the acid is essentially necessary in the 
preparation ; when Mr. Schweitzer endeavoured to 
procure the digestive fluid with distilled water alone, 
or when he treated the mucous membrane in the same 
way with a weak alkaline solution, a rapid putridity 
stopped all further proceedings. Various animal and 
vegetable substances were submitted to the action 
of these digestive fluids, at the ordinary tempera¬ 
ture of the atmosphere, and the contact result in 
all the instances had been that these substance's 
have been resolved into their elementary organic 
globules.” 

“There has been no exception to this, so far as 
the experiments have extended, and these include 
among vegetable substances the artificial digestion 
of boiled oauliflower, of bread, and of vermicelli, not 
dressed ; and among animal substances, the white 
of egg boiled, the coagulation of blood, butter, fat, 
the muscular fibre of mutton and of fish boiled and 
raw, filaments of the sciatic nerves raw, and scrapings 
of bone. The products of these artificial digestions 
especially of the vegetable substances compared 
with chyme taken from a dog which had been 
feeding upon ground oats, were very much alike, 
except that the watery part had been removed from 
the chyme,” * 

Cure for Drunkenness 

The issue of the Indian Journal of Medical and 
Physical Science of July 1837 contains the following 
information : U A native of Norway, aged 40, who 
had from his youth been accustomed to dram 
drinking, was attacked with delirium tremens. His 
medical attendant to cure him of his dangerous 
propensity, prescribed the daily dose of a mixture of 
two drachms at sulphuric acid and twenty-four 
ounces of whisky. The result was remarkable. In 
three months’ time he got such a dislike to all kinds 
of spirituous liquors that he could not bear to swallow 
a drop of anything stronger than beer. The dose 
of the above mixture taken, was four wine-glasses 
*tid the cure had been of a year’s standing at 
the tape otf the communication of the case.” 


Societies and Academies 

Dublin 

Royal Irish Academy, May 10. 

W. J. McCallien : Structure of the Rathmullen 
District, Co. Donegal, An account is given of the 
Crana quartzite in the district between Rathmullen 
and Milford. It can be split into three divisions. 
The structure of the quartzite group is described, and 
emphasis is laid on the value of the opidiorite sills 
in the interpretation of the structure. The base of 
the quartzite jg believed to be a slide, which is folded 
arid overfolded. The Killygarvan limestone, which is 
younger than the Crana quartzite, is correlated with 
the Culdaff limestone. 

Cape Town 

Royal Society of South Africa, April 21. 

Archaeology of the Oakhurst Shelter, George, 
(1) A. J. Ii. Goodwin: Course of the excavation, 
A description of general methods of excavation, 
stratigraphy, and cultural remains as observed on 
six visits to tho Oakhurst Shelter. (2) Disposition 
of skeletal material. An account of the graves, their 
cultural age and associations, positions of burial and 
grave furniture. (3) M. R. Drennan : The cave- 
dwellers. An anthropometrical and descriptive 
account of the adult population of tho shelter. 
(4) Children of the cave-dwellers. An anthropo- 
metrical account of the child population of tho 
shelter, stressing growth and development in relation 
to the adult group, (ft) J. F. Schofield : The pottery. 
An account of the pottery found in the superficial 
deposits at Oakhurst. shelter. 

P. W. Laidlek : An unusual grooved stone. 

J. F. Schofield : Pottery from the Umgazana and 
Zigzag caves. 

Cracow 

Polish Academy of Science and Letters, April 5. 

Th. Banachikwioz : The inverse of a Cracovian, 
and a general solution of a system of linear equations. 

W, Jacyna : The differences in the indications of 
gas thermometers. A helium thermometer at con¬ 
stant pressure gives higher readings than a helium 
thermometer with the gas at constant volume if the 
temperature is higher than — 100° C. 

F. Gorski : The polarimetric titration of the 
oxyacids. The author adds an excess of ammonium 
molybdate, to increase tho rotatory power, and 
titrates with a standard solution of the optical isomer 
of opposite sign. Errors due to various secondary 
factors are thus eliminated. 

Mme. H.Krzemieniewska and S. Krzkmieniewski : 

(1) The Myxobaeteria—cellulose-degrading agents. 
Description of Myxobaeteria, especially the family 
Sorangiacete, capable of living on cellulose in the pre - 
sonoe of free oxygen. These bacteria can be grown on 
a synthetic medium containing cellulose and nitrates. 

(2) The degradation of cellulose by the Myxobaeteria. 

J, Badian : The cytology of yeasts. 

W. Niesiolowski and R. WojnrsiAK : The geo¬ 
graphical extension of formB of the species Mtrebia 
rnanto , especially in the eastern Carpathians. 

J, Zaowilichowski : Experimental researches on 
the behaviour of acquired characters in the descend¬ 
ants of Lymantriu dispar. 

B, Hryniewieoki ; Count Michel-J^rftme Leszczyc- 
Suminski, and his study of the development of ferns. 
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Moscow 

Academy of Sdenoes, (CJL, 14 , No. 8 ; 1937.) 

V, H, Ignatovskij : The Lap!ocean transforma¬ 
tion (5). , 

P. Korovkin : A generalization of Taylor’s series. 

V. Sokolovskij : Concerning a problem of the 
theory of shells. 

N. Strklkokij : The factor of safety as an indicator 
of strength equality of structures. 

E. P. Ostrovskij : Generation of powerful sound 
vibrations by magnetostriction. 

K, Ch. Kek6jsev : Action of non-adequate stimuli 
on receptors. 

A. E. Favorskij and M. D. Bonk : Methods of 
determination of the constitution of carbohydrates 
of the series C*H in -t* 

P, Sohorigin and S. A. Skoblinskaja : The de¬ 
composition of ethers (and esters) of cellulose by a 
solution of metallic sodium in liquid ammonia. 

F. M. Skmtakin and A. I. Lazareva : (1) A study 
of periodic precipitation in aqueous media in capil¬ 
laries, in the formation of barium carbonate, copper 
chromate and silver sulphate. (2) Comparative study 
of periodical precipitations in aqueous media by the 
Mots© and the Ostwald methods. 

L. G. Dobrunov : Characteristics of the growth 
and mineral nutrition of hemp with simultaneously 
maturing male and female plants. 

N. V. Morosova-Vodjanitskaja : Some data on 
the vegative productivity of the Black Sea. 


Rome 

National Academy of the Lincei { Atti, 24, 323-392 ; 

1930). 

E. Bompiani : Projective invariants in the theory 
of surfaces (1). Rapid reconstruction of the theory 
of projective applicabilities. 

L. Tonelli : Problem of Plateau (1). 

N. Abramkscu : Study of a surface in the region 
of one of its points, and a new interpretation of 
the cubic given by the tangents of Darboux and 
Segre. 

E. Castelnuovo : A class of rational surfaces 
which admit oo* transformations projective in them¬ 
selves. 

A. Erd^lvi : The generalization of a formula of 
Tricomi. 

L. Roth : Semi-rational varieties in three dimen¬ 
sions. 

L. Cesari and F. Conforto : The equation of the 
three moments for a continuous bent beam stressed 
axially, with a bending rigidity which is variable 
linearly along each span (2). 

L. Laboccetta ; A more general form of Kepler’s 
third law. 

G. Arrigri : Isocarone oscillations about the con¬ 
figurations of general equilibrium. 

R. Manxoni Ansidbji: Raman spectrum of aro¬ 
matic hydrocarbons with condensed nuclei (1). 
Anthracene and phenanthrene, and their molecular 
symmetry. 

G. B. Bonino : Molecular symmetry of thio¬ 
phene (2). 

G. Natta and R. Rigamonti : Electron diffraction 
examination of some vinyl polymers. 

E. Tria : Relation between temperature and 
activity of the glycogenolytic ferment in the liver of 
poikfioiherm animals. 


Appointments Vacant 

Applications are Invited for the following appointments, on or 
before the day mentioned: 

Paonsaon or Cmn Knoikhbkino. Irkigatiow asp Hyoraumcs 
In the Thomaaon Civil Engineering College, Koorkee, United Province®, 
India—High Commissioner for India, General Department, India 
House, Aldwych, London, W.C.2 (July 81). 

Hrad or ths Drpabtmxkt or engin*srino, Aiokitbotuimi ani» 
Building of the Bradford Technical College—The Principal (July 81). 

Assistant Engineer in the Mechanical and Vehicle Engineering 
section at the Headquarters of the Ministry of Transport—The 
Establishment Officer (July 81). 

Assistant Curator In the Rook Garden and Herbaceous Depart¬ 
ment of the Royal Botanic Gardens, Kuw—The Secretary, Ministry 
of Agriculture and Fisheries, 10 Whitehall Place. London, S.W.l 
(August 8). 

Permanent Assistant (metallurgy) in the Admiralty Technical 
Pool—The Secretary of the Admiralty (CMS. Brandi) (August 7). 

Professor of Forestry in the University of Aberdeen—The 
Secretary (November 1). 

Assistant Lecturer in Civil Engineering in the Imperial 
College of Science and Technology (City and Guilds College)—The 
Secretary. 

Trachea of Engineering in the Oldham Municipal Technical 
College—The Director of Education, Education Offices, Oldham. 

Lecturer in Math eh ati os and Lecturer in Chrmistry In the 
Kingston Technical College—The Principal. 

Lecturer in Engineering in the Brighton Technical College— 
The Education Officer, Education Offices, 64 Old Stelue, Brighton, 1. 

Abstractor of scientific and teclinical literature at the Shirley 
Institute, I) Ids bury, Manchester—The Director of Research. 


Official Publications Received 

Great Britain and Ireland 

PEP (Political and Koonomio Planning). Report on the British 
Social Services; a Survey of the existing Public Social Sendees in 
Great Britain with Proposals for Future Development Pp. 206, 
(London : PEP*) Paper boards, 7$. (W.; cloth, id*, fld. [ISO 

London School of Hygiene and Tropical Medicine. Report of a 
Meeting of the Ross Institute Industrial Advisory Committee held in 
the Council Chamber of the Rubber Growers* Association on Friday, 
28th May 1087. Pp. 24. (London : London Sobool of Hygiene and 
Tropical Medicine). [800 

The Story of the General Register Office and Its Origins from 1586 
to 1037. Compiled by the Registrar General and ilhistmted by oertaln 
Exhibits shown at the General Register Office, Somerset House, 
Strand, W.C.2, in commemoration of the Centenary 1837-1037 of the 
General Register Office and Registration Service in England and 
Wales. Pp. 80-i-6 plates. (London: HAL Stationery Office.) Qd, 
net. [808 

Transactions of the Royal Society of Edinburgh. Vol. 60, Part 1, 
No. 5: The Early Stages in the Development of the Ferret; the 
Formation of the Meeoblast and Notochord. By Dr. William J. 
Hamilton. Pp. 166-103+7 plates. (Edinburgh : Robert Grant and 
Son, Ltd.; London : WUhams and Norgate, Ltd.) 3*. 3d. [808 

Committee on Bird Sanctuaries In Royal Parks (England). Report 
for 1938. Pp. 86. (London: H.M. Stationery OffloeJ pd. net. [17 
Scottish Education Department. Report on the Royal Scottish 
Museum, Edinburgh, for the Year 1038. Pp. 10. (Edinburgh and 
London : HR. Stationery Office.) 3d. net. £17 


Other Countries 

Imperial College of Tropical Agriculture. The Principal's Report 
for the Year 1936-38 and the Accounts for the Year ended August 31. 
1086. Pp. 36. (Trinidad and London: Imperial College of Tropical 
Agriculture.) 1238 

Rapports sur la photolumlnesoence prfeentd* k la Reunion Inter¬ 
nationale de Photoluminescenoe, Varsovlo, 20-26 Mai 1088. Publics 
par la BooWt4 Polonaise de Physique sous la redaction de Prof. Dr. 
S, PleAkowski et Dr. W. Kapuacnmd. (Vol, 5 dm Acta Physioa 
Polonka). Pp. ix+481. (Wifoo: Acta Phytica Polonies.) £268 
Report of the Committee on the Measurement of Geologic Time: 
presented at the Annual Meeting of the Division of Ctaftogy and 
Geography. National Research Council, May 1, 1937. Pp. fi+ 77 . 
(Washington, D.C,: National Research Council.) £608 

Rlngkebing Fjords NaturtUstorie i Brakvands-perioden 1016-1031. 
Udglvet af A, C. Johansen ooh H. Btegvad. under retUkttoa of R. 
SjnJrek, (Udgivet paa Oarisbergfondets B&o*taiag.)Pp. vl+262. 
(Kebenhavn: Andr, Fred. Hast and San.) [808 
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Freedom of Science and Learning 


S O muoh has been said recently upon the 
subjects of academic freedom and intellectual 
liberty that there is a tendency for the terms to 
become catchwords, as in the much-used phrase 
“Poverty in the midst of plenty”. If this were 
the main result of the reiteration of the principle 
that scientific inquiry can only develop to its full 
extent in an atmosphere of political freedom, it 
might reasonably be suggested that there has been 
too much talk about liberty but too little done 
to secure it, Fifty years ago, as Prof. Hogben 
reminded us in his Conway Memorial Lecture— 
“The Retreat from Reason”—T. H. Huxley, in an 
address on technical education, used the pregnant 
words “The great end of life is not knowledge but 
action” ;■ and this principle may be applied very 
appropriately to the reaction that has resulted 
from a knowledge of conditions deliberately created 
to restrict scientific work to particular classes, and 
thus to destroy the international character of the 
pursuit of scientific truth. 

The group of British scholars and scientific 
wickers who, under the leadership of Lord 
Rutheribrd, formed the Academic Assistance 


to continue their scientific work. This work has 
been accomplished during a period of economic 
depression, which has weakened the absorptive 
capacities of the universities and increased national 
protectionist activities in the learned professions 
of all countries. The report emphasizes that the 
Council itself is directly responsible for only a part 
of this achievement; the Council is the institu¬ 
tional expression of a spontaneous activity in the 
university world to assist the displaced scholars. 
It is, therefore, the index of a great co-operative 
achievement by the free universities, the success 
of which, in contrast to the relatively unsatis¬ 
factory progress made towards a solution of the 
refugee problem in general, proves that it depends 
chiefly not on motives of compassion but on con¬ 
victions that the principle of university freedom 
is involved, and is implicitly defended by assistance 
for the refugee scholars. 

The report is a demonstration of how vigorous 
is the determination to defend liberty. The work 
in itself has strengthened that liberty. University 
teachers, co-operating in the work of academic 
assistance which the Council has kept consistently 


Councilin 1833 wished to defend the principles on a basis of political neutrality, and associating 
of universityfreedom by actions rather than words, with the exiles who have suffered by the de- 
As the Ootmcil’g report*, which has recently been struction of liberty, must have learned during the 
published, says, the Council has relied on the pro- past four years to value more highly the practical 
paganda of practical achievement, not of protest advantages of their own freedom. Furthermore, 
or agitation. The achievement disclosed by the the proof that in a crisis men of science can roly 
repost is remarkable. Of the approximately 800 upon the moral and effective support of their 
refugee University teachers from Germany, 465 colleagues in other countries must have increased 
aro pet^ and 820 have been that security which is a condition of freedom, It 

' temporary jmsitious enabling them cannot be hoped that the leaders of intoleraxioe 

and irraticmalism will be deterred by the know* 
lodge that their victims will be sheltered in the 
asylum of liberal countries; but we may hope that 
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their opponents Moil feel slightly more secure in 
their opposition, and we shall be spared a repetition 
of what still remains the most tragic feature of 
the German disaster, the absence of any stubborn 
resistance by the universities themselves to the 
restriction of their freedom. 

The report makes it clear that university 
teachers in several countries will need all possible 
moral encouragement in face of the widening 
menace to the security of learning. Realizing this, 
the Academic Assistance Council has converted 
itself into a more permanent organization, the 
Society for the Protection of Science and Learning. 
The dismissal of university teachers in Germany 
On ‘racial* grounds has seen two main phases— 
that after the original legislation of 1933 and that 
after the Nuremberg legislation in the autumn of 
1936. Information in the last few weeks suggests 
that a third phase is beginning ; for a considerable 
number of professors have recently been dismissed 
merely because they have Jewish wives. Parallel 
with the series of dismissals on ‘racial* grounds 
there has been a continuing process of dismissals 
on grounds of ‘political unreliability*. The law 
of January 21, 1936, providing for a ‘fundamental 
reconstruction of the universities* has been used 
for arbitrary dismissals when the other regulations 
did not provide so convenient a pretext. The 
report gives details of the displacement of scholars 
in other countries on grounds of religious or 
political opinion ; for example, in Italy, Portugal 
and the U.S.S.R., and of the beginnings of a refugee 
movement from Spain in consequence of the civil 
war. The Society considers that its services are 
even more necessary to-day than when the 
Academic Assistance Gounod was founded in May 
1933. 

It may be asked why Great Britain should take 
a leading part in this work of salvaging scholarship 
wrecked by the subjection of universities within 
the new authoritarian States, and whether the work 
is worth while. On grounds of principle, there can 
be little doubt, that our tradition of toleration 
imposes on us a special responsibility, and that it 
is justifiable in defending principles to protect 
those who have been victimized by the non* 
recognition of those principles. Doubts arise, how¬ 
ever* not on theoretical grounds but on practical 
considemtions. The Society’s report describes fully 
its methods of work and convincingly answers the 
possible criticism that the sheltering of the refugees 
mjuredthe interne of British 
university teachers by pointing put that it* work 


has “protected them from the injury that was 
threatened in the situation in 1933 when an army 
of wandering scholars invaded the university 
world, without guidance or directed distribution, 
and when no new financial resources were available 
with which the universities could meet the crisis’*. 
It is pointed out that, for the future, the efficiency 
of the work in re-establishing the scholars will 
make it necessary for almost all to be assisted to 
re-establishment in over-seas countries without 
even a period of sojourn here. We must keep a 
sense of proportion in this matter. There are 
228 German Smigrtt scholars in Great Britain, and 
it cannot be seriously claimed that they threaten 
the professional interests of the 6,000 British 
university teachers. During the past four years, 
the Council alone has added a sum of £65,000 to 
the resources of the universities, which has enabled 
them to bear the additional strain so unexpectedly 
imposed. 

Hospitality is a two-way prooess, and it is 
evident how greatly the universities have profited 
from their guests. One of the German men of 
science who had found asylum in the United 
States was urgently invited by Herr Rust to 
return to Germany, where his ancestry would be 
forgiven because his services were required in the 
rearmament programme. He declined the invita¬ 
tion, expressing the hope that Herr Rust would 
succeed within ten years in benefiting the German 
universities as much as he had benefited the 
American universities within one year. It is 
rumoured that a certain institution not far from 
Cambridge has considered the advisability of 
erecting a tablet in gratitude for the bene¬ 
factions bestowed on it by the results of the 
new National Socialist regime. The pages of 
Natub® itself almost each week show how 
much of the learning and talent that was threat¬ 
ened with extinction in Germany in 1933 has 
been preserved through the agency of bodies like 
this Society. 

In the gloomy pages of the history of the 
German universities in the last four years, this 
work of the Society for the Protection of Science 
and Learning stands out in happy relief. The 
Council asks for continued support for its activities 
and hopes that many will associate themselves 
with tiie work by becoming ^embers qf the 
Society. Few subscriptions to societies can show 
such good proflt as a guinea membertiup sub- 
seriptkm tothfrgodMy/wfaioh fr fr 
. sdance-e^ 
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Messianic 

Star-Begotten: 

a Biological Fantasia. By H. G. Wells. Pp. 
vii + 199. (London: Chatto and Windus, 1937.) 
net. 

TT is always interesting to see what a scientific 
^ fact will look like after Mr. Wells’s imagination 
has been let loose on it. The facts on which this 
book is based are that particles or photons of high 
energy provoke mutation, and that such particles 
and possibly photons are reaching our planet from 
outside. What if some intelligent extra-terrestrial 
beings, perhaps on Mars, are treating us as we 
treat Drosophila ? If these beings are as benevolent 
as they are powerful, may we not expect that our 
mutations will be of a desirable character, and that 
the mutants will reform the world ? So Mr. Wells’s 
characters argue. Two thousand years ago Virgil 
was writing: 

‘Tam noua progenies ooelo demittitur alto” ; 
and it is widely believed that his prophecy was 
fulfilled. Wells predicts not a single saviour, but 
millions of messianic mutations. 

It is worth while pointing out why such a 
theory, even if there were some evidence for it, 
would be unacceptable. First, as Wells himself 
remarks, the cosmic radiation is undirected. As 
a theme for his next story, I offer him the radiation 
of about 15 metres wave-length which Jansky 
found to be reaching our planet from the hub of* 
the universe, or rather of our galaxy, in Sagittarius. 
Secondly, spontaneous mutation has a fairly high 
temperature coefficient, and therefore cannot well 
be due to radiation. Mulkr discovered this fact 
before he showed that X-rays are more effective 
than heat in provoking mutation. But radiations 
are news, and temperature coefficients are not, so 
the discovery is generally ignored. Finally, cosmic 
radiation obeys (if one may use such a word) the 
uncertainty principle, so even a superhuman 
marksman aiming at particular genes in human 
nuclei oould scarcely expect much success. It is 
interesting that temperature fluctuations are 
equally unoontrcdlable, so that at present we have 
no Method which promises anything better than 

a random provocation of mutations, most of which 

'■ ' ■ 

Wo may ask, has oiir author chosen this 
theme ? Many of my younger ooii- 
tenpotmiim.. m Flecker’s words, > 

from the palm-girt Wells”* 
TBte still represents an 


Radiation 

important tradition, he is a great stylist, and 
the workings of his mind are most instructive. 
“Star-begotten”, like Stapledon’s “Last and First 
Men” and “Odd John”, but unlike his recent “Star- 
Maker”, despairs of existing humanity, and de¬ 
mands beings of innate endowments superior to 
our own to deal with the present crisis of civiliza¬ 
tion, which it sketches in brilliant phrases. The 
aut hor is obviously sceptical of the remedies which 
he and others have propounded. “Haven’t all 
civilised men nowadays the feeling of being 
dilletantes on a sinking ship ?” asks one of his 
characters. So with unconquered optimism he 
puts forward a panacea which he knows to be 
fantastic. 

Some of the undercurrents of Wells’s thought 
are indicative. He is strongly anti-communistic, 
but he cannot help being influenced by communist 
ideas. Thus ho uses the word ideology, and on 
p. 165 we find a phrase about mad dogs which 
perhaps owes something to a speech of Vishinaky’s 
at the first trial of Trotskyists in Moscow. Many of 
his phrases remain apposite if the letter ‘x’ is 
substituted for V in Martian. Making this sub¬ 
stitution, we read “At the onset of a strange way 
of living we bristle like dogs at the sight of a 
strange animal. He hated these Marxians as soon 
as he thought of them. He could not imagine 
that their interference with our nice world could 
be anything but devastating”. Another character 
is more tolerant. “And now these new creatures 
from outside, these creatures called Marxians, are 
coming on board our drifting system. With their 
hard clear minds, and their penetrating unrelent¬ 
ing questions stinging our darknesses as the stars 
sting the sky. Are they going to salvage us ? 
Shall we let them if they can ?” 

Whether or not the Marxians have correctly 
diagnosed the cause of our present distresses, it 
is clear that evolutionary processes, either natural, 
or directed by terrestrial or celestial eugenists, are 
most unlikely to end them. The time-scale of 
evolution is altogether longer than that of history 
and we probably have not many years, let alone 
generations, to save our civilization from collapse. 
If this book encourages a single reader to think, 
even for one moment, that any natural or super¬ 
natural process will take the place of human 
effort and human thought, then it is a bad book. 
But if it Is read as a record of eonVsmtious 
between rather worried intellectuals, it is not only 
an excellent piece of writing, but also a valuable 
historical document. J. B.S. H. 
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The Dilemma of Contemporary Linguistics 


Infant Speech: a Study of the Beginnings 
of Language 

By M. M. Lewis. (International Library of 
Psychology, Philosophy and Scientific Method.) 
Pp. xii+335* (London: Keg&n Paul and Co., 
Ltd., 1936.) 12*. 6d. net. 

M R. LEWIS introduces his excellent study of 
infant speech somewhat dramatically by 
reminding us how, exactly half a century ago, 
Max Miilier’s saying “No thoughts without wordB ,, 
left linguistic studies somewhat in the air. To 
some, the aphorism went too far; to others not 
far enough. For the psychologist it was going too 
far, for obviously symbolic thought without words 
does occur. Linguistically it did not go far enough, 
for words mean more than ideas, and in their 
most important function they are as much a 
form of human action as any type of bodily 
behaviour. 

To-day, linguists are faced by a similar 
dilemma. Once we recognize with Mi. Lewis that 
“language is a form of activity, & mode of human 
behaviour, perhaps the most important’' (p. 5), 
the question arises : Can we treat language as an 
independent subject of study ? Is there a legiti¬ 
mate science of words alone, of phonetics, grammar 
and lexicography 1 Or must all study of speaking 
lead to sociological investigation, to the treatment 
of linguistics as a branch of the general science of 
culture 1 If the earliest and most fundamental 
function of speech is pragmatic—to direct, to 
control and to correlate human activities—then 
obviously no study of speech except within the 
“context of situation” is legitimate. The distinc¬ 
tion between language and speech, still supported 
by such writers as Biihler and Gardiner, but 
dating back to De Saussure and Wegener, will 
have to be dropped. Language cannot remain an 
independent and self-contained subject of study, 
Onoe we recognize that it is only the general norm 
of human speech activities. Finally, we shall have 
to decide whether, with some recent German 
psychologists, we have to assign three separate 
functions to speech : the expressive, the evocative, 
and the representative ; or whether we must be 
satisfied with the Admission that speech has only 
one main function, that of pragmatic control, of 
co-mdinating human action ; while all the other 
manifold uses and aspects of language are 
derivative. , 

The dilemma of oont^aporary linguistics has 
important implic ations. .It really means the 


decision as to whether the science of language will 
become primarily an empirical study, carried out 
on living human beings within the context of their 
“ practical activities, or whether it will remain 
largely confined to deductive arguments, consisting 
of speculation based on written or printed evidence 
alone. The first view would insist on drawing the 
material of linguistics from the observation of 
infant speech, from the study of pathological 
phenomena in aphasia, from fieldwork on the 
actual use of language by the various strata of 
civilized society, and among so-called primitive 
peoples. 

The grammarian and the lexicologist may have in 
future to abandon their comfortable, two-dimen¬ 
sional world of parchment and paper, and either 
go into the field, or else rely on material docu¬ 
mented not only by words, but also by those 
aspects of human life, activity, and social organiza¬ 
tion by which the use of words is determined. The 
present reviewer, like most modem anthropologists, 
would plead for the empirical approach to lin¬ 
guistics, placing living speech in its actual context 
of situation as the main object of linguistic study. 

Mr. Lewis is not too dogmatic in the excellent 
theoretical introduction to his book. He gives 
there an impartial summary of most modem 
theoretical work. He himself, however, takes the 
empirical view that “the main function of language 
in human life as the mediator between man and 
man” must be taken as the guiding principle in 
any linguistic inquiry. 

A cavilling critio might note some omissions in 
his choice of authorities. The absence of any 
reference to the work of Philipp Wegener, one of 
the forerunners of the modem movement; or to 
the American psychologist, <3. H. Mead, who 
perhaps was the first clearly to formulate the 
principles of pragmatic symbolism ; the relatively 
small space given to the work of Jespersen and 
Piaget; and the omission of John Dewey's most 
important contribution, that is, of Chap, v in 
“Experience and Nature”(1925), might be remedied 
in a future edition. On one or two formal 
I should like to suggest alsoan amendment. Thus 
to state that “apeechisan ioetmmentf a tob 
not, as the author mipposes^ a useful sixnfie> hdt r 
like all analogies, an 

Speech, obvh^ IsqoJ;.; but a habit, a 

standardized type of activity of tb& human 
organism It is, therefore, 

other- modes 1 - dt active' human ; : ' 
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environment and to the mechanisms of culture. 
Again, Mr. Lewis speaks of “language as an 
institution”. Whatever meaning be given the 
word ‘institution’, the label again brings language as 
a fixed product into the realm of material achieve¬ 
ments and leads us away from the study of speech 
customs within the living context of human 
activities. 

But these are minor criticisms, and they are 
found only in the theoretical preliminaries of Mr. 
Lewis’s treatise. When he comes to work, and 
enters his empirical laboratory, all the minor 
misconceptions vanish. Throughout, he studies 
the child’s speech habits within the circumstances 
in which they occur. He conducts, in fact, all 
his observations, in the only admissible manner : 
he investigates speech and not language ; 
and investigates it, not as a detached, purely 
linguistic transfusion of meaning, but as a means 
of action on adults by the child and conversely 
the influence of speech and other activities of the 
grown-up on the child. 

This makes the author recognize that to regard 
the child’s spontaneous utterance as merely 
‘expressive’ in its function is erroneous. In fact, 
through the whole range of the author’s observa¬ 
tion, the distinction between ‘expressive’, ‘evoca¬ 
tive’ and ‘representative* falls to the ground. Mr. 
Lewis's results show that the only correct treat¬ 
ment is to study the total situation : the vocal 


act of the child, which is linked up with the 
circumstances ; and the reactions of the adults 
whioh respond to the child’s pro-linguistic activity. 
The meaning of such a vocal act can only be 
defined as the change produced by the child’s 
utterance in mobilizing its social environment, and 
making the adults obey its wishes. Obviously, an 
utterance like this is at the same time expressive, 
in that it corresponds to the child’s feelings of 
discomfort or anxiety ; it is representative, in so 
far as it is linked up with the situation; and it is 
evocative in so far as it makes the elders respond 
to the child’s utterance. “Throughout all this the 
child will tend to use his cries more and more as 
an aid to the rest of his behaviour, and even as a 
substitute for it. ...” In other words, from the 
very beginning, the human being UBes his voice in 
prearticulate and later on in an articulate sense, 
in order to achieve, through the assistance given 
him by others, what he cannot do through his own 
bodily activity. 

The work of Mr. Lewis is in many ways a great 
advance on all previous experimental studies on 
child speech and a valuable contribution to the 
theory of language. In his use of older sources, he 
is judicious, critical and comprehensive. In the 
setting of his own observations, he has taken his 
inspiration from the most scientific, that is, the 
most empirical point of view in modern linguistics. 

B. Malinowski. 


Elementary Chemistry and its Presentation 


New Practical Chemistry: 

Fundamental Principles applied to Modern Life. 
By Prof. Newton Henry Blaok and James Bryant 
Conant. Pp. xi+621. (New York : The Macmillan 
Co., 1030.) la. 6 d. 

New Laboratory Experiments in Practical 
Chemistry 

To accompany Black and Conant’s “New Practical 
Chemistry’’. By Prof. Newton Henry Black. 
Pp. X +193. (New York: The MaomiUan Co., 
1930.) 5s, 

'T'HESE are welcome and important additions 
to the large number of text-books whioh deal 
with the fundamental principles of ohemistry and 
their mode of presentation. Anyone still uncon- 
'riooed that a knowledge of the fundamental 
principles of an ever-expanding science and some 
of their appHoattan* may not be a part of a general 
education might do well to make a detailed study of 


these books, one of the authors of which is a 
distinguished organic chemist, well known in 
Great Britain, and president of Harvard Uni¬ 
versity. 

Much difference of opinion exists among those 
ocoupied with the teaching of elementary chemistry 
concerning the method of presentation. Unlike 
the authors, some prefer to adhere, so far as possible, 
to a more or less historical method, and to leave 
any consideration of the developments of the 
subject during the last twenty-five or thirty years 
to a later stage of the student’s training. This has 
the disadvantage that the student who does not 
continue the more detailed study of the science has 
little knowledge of the structure of the atom, by 
which the properties of the elements and the 
structure and properties of chemical compounds 
are more adequately explained. 

The presentation of the fundamental theories 
and facts of chemistry by the authors is excellent. 
Perhaps, at times, it is too didactic, and formulae 



174 


NATURE 


of compounds are stated before any description 
of the compounds is given. This might cause 
difficulties for the student who reads without the 
guidanoe of a teacher. But the books are not 
intended for home reading. Even the title of the 
larger volume, dealing with the more theoretical 
side of the subject, indicates that ohemistry is a 
practical science, and the companion volume gives 
a comprehensive series of experiments to be carried 
out pari passu with the theoretical instruction. 
These not only include qualitative and quantitative 
exercises of the usual type prescribed for the 
beginner, but also experiments on soil testing, 
colloids, textile fibres, blue prints, dyeing, paints, 
food components of milk and identification of 
simple compounds. An elementary knowledge of 
such subjects might be frowned upon as being too 
technical to form part of general education; but 
it does provide possible stimuli on which later 
interest, whether for profit or leisure, may depend. 
It is no mean achievement to give such information 
without in any way sacrificing the accurate pre¬ 
sentation of the essential facts and theories of 
chemistry. 

It is rare to find elementary text-books so 
stimulating as these, and they would be unique 
if they were entirely free from faults. Some 
chemists would not agree with the authors’ 
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explanation of the apparent dual valency of 
phosphorus, and perhaps many teachers would 
hesitate in the first year of a student’s training to 
give so detailed an account of Bohr’s theory of 
spectra. From the teacher’s point of view, 
however, it is important to realize that the 
authors show it can be introduced without much 
difficulty. * 

The authors state that they have 4 * enriched the 
treatment by exceeding the factual requirements 
of the College Examination Board”. It is to be 
hoped that this is the case, because the books are 
so comprehensive in subject-matter. This ranges 
from the early history of the science to atomic 
structure, from the “New Periodic Law” to radio¬ 
activity and transmutation of the elements, and 
from coal and oil to dyes, paints and vitamins. 
All these are apparently to be studied in one year, 
and presumably the student takes other subjects 
besides chemistry. Perhaps American students, 
for whom the books are primarily written, work 
harder than British students. Even if the user 
of these books is merely a candidate for a college 
entrance examination, he is fortunate in having 
the fundamental theories and facts of chemistry 
and some of their applications presented to 
him in so fascinating a manner. 

Charles S. Gibsoh 


Operational Symbolism in Mathematical Analysis 


The Theory of Linear Operators: 
from the Standpoint of Differential Equations of 
Infinite Order. By Harold T. Davis. (Monograph 
of the Waterman Institute of Indiana University, 
Contribution No. 72.) Pp. xiv +628. (Blooming¬ 
ton, Ind.: The Principia Press; London: 
Williams and Norgate, Ltd., 1936.) 3 5s. net. 

HPHE modem philosophy of physical science 
* leans strongly to the view, so well expressed 
by a recent writer, that the concept is synonymous 
with the corresponding set of operations. The idea 
of mechanical imagery advocated by Lord Kelvin 
is thus being replaced by the notion of an opera¬ 
tional process whioh accordingly presupposes the 
existence of a law of transformation. To mathema¬ 
ticians, this aspect has long been the subject of 
profound study, but not until comparatively 
recently has the idea permeated the theoretical 
domain of science. 

The formal theory of operators is generally con¬ 
sidered to have originated with Leibniz and 
Lagrange, whilst in Great Britain the subject was 
nurinly stimulated by George Book, who clarified 


our fundamental ideas in both logic and mathe¬ 
matics. Then came the generatrix calculus whioh 
Laplace made the basic method of his “Th6orie 
analytique des Probability”, A further stage in 
the development of operational methods arose 
from researches in electrical communication, out 
of which came the once-spumed operational 
calculus of Oliver Heaviside, a self-taught mathe¬ 
matical man of scienoe. Finally, Volterra and 
Fredholm laid the foundations of the theory of 
integral equations and, later, the calculus of forms 
in infinitely many variables out of which, from the 
modem study of the quantum mechanics and the 
properties of electrons, has sprung the matrix 
calculus. 

These main divisions of the theory of operators 
are all discussed with some detail in Chap, i of 
the volume under review, which was written, as a 
result of conriderable research, to provide an 
outline of the theory of linear operators and its 
manifold applications to general typea of linear 
functional equations. The volume ispubBsbetfas 
a moimgraphtf^ 

Umverrity, and surveys the theory of lineer 
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operators from the point of view of the theory of 
differential equations of infinite order. 

The development centres round the generalized 
differential operator. Several chapters are devoted 
to the definition and properties of operators, 
namely, particular operators, operational multi¬ 
plication and inversion, grades defined by special 
operators, etc. Some very interesting examples 
are given in this section illustrating the applica¬ 
tion of operational processes. These include such 
important problems as the development of the 
disturbing function in planetary motion involving 
Newcomb operators ; the propagation of electro¬ 
magnetic waves in which Siiberstein's elegant 
operational solution is used, and finally the 
propagation of population by fission, to which the 
operational method of Rawles is applied. Chapters 
vi and vii are devoted to differential equa¬ 
tions of infinite order with constant coefficients, 
and linear systems treated by the Heaviside 
calculus. 

Illuminating chapters then follow on the 
Laplace type of equation of infinite order, in which 


the coefficients are polynomials of bounded degree ; 
the generalized Euler equation of infinite order; 
Fuchsian operators of infinite order, and the 
Volterra and Fredholm integral equations of 
infinite order, in which a full description of 
Lalcsco’s theory is given. The dosing chapter is 
devoted to the theory of spectra and, after giving 
some important theorems on matrices concerning 
transformations, identities and Hermitian, the 
author proceeds to discuss the equivalence of the 
theories of quadratic forms and integral equations 
and, finally, some general considerations on the 
continuous spectra of quadratic forms. 

Throughout the text, which is very clearly 
written, many applications to science have been 
indicated, and an extensive bibliography is pro¬ 
vided at the end for further reading, Those 
interested in the subject will be grateful to have, 
within one cover, so complete an account of the 
new operational symbolism whioh has become one 
of the important methods of extending the domain 
of mathematical analysis. 

F. G. W. B. 


A Text-book of Aerodynamics 


Elements of Practical Aerodynamics 
By Prof. Bradley Jones. Pp. v +398, (New York : 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1936.) 18s. 6d. net. 

A S the author claims in the preface, this is a 
^ student's text-book of American origin, and 
as such is an admirable exposition of the subject. 
It gives worked-out examples in the text and 
further examples for the student at the end of 
each division. This is a principle that has always 
been advocated by educationists, but seldom 
followed by writers of books on aeronautical sub¬ 
jects up to the present day. 

The author states, apparently as a recommenda¬ 
tion, that he has avoided the use of the calculus 
except upon two occasions. It is a little surprising 
to find fear of this branch of mathematics in any 
modern scientific book, more especially one ex¬ 
pressly written for students, who surely must be 
beyond the study of such elements of it as 
would have been necessary in such a book before 
they even reach the stage of studying aero- 
dyj»i«aes. 

dealing with the aero- 
dynamics of the aeroplane, are extremely dear 
they ahottld have been followed by 


the chapters on stability, control, etc., so as to 
read as one continuous argument. One would 
like to have seen more on skin friction, laminar 
and turbulent flow, and such matters, treated as 
lucidly as the rest of the aerodynamics in these 
chapters. 

The chapter on stability infers that lateral 
stability is less difficult a subject than longitudinal 
stability, a statement with which few aeroplane 
designers will agree. The mathematical considera¬ 
tion of it in theoretically undisturbed air may be, 
but this is only the introduction to the real practical 
problem with disturbed motion. 

The second half of the book is made up of accurate, 
but quite inadequate, chapters on subjects such 
as materials, instruments, meteorology, ‘avigation* 
(American for aerial navigation) and aerostatics. 
These are good, so far as they go, but are very 
elementary in character, and out of balance with 
the treatment of the subject-matter of the earlier 
chapters. 

In general, this is a book that should appeal to 
students in Great Britain, to be taken as additional 
reading, giving a rather different American outlook 
on the subject. Now that we have adopted the 
same units as used in the United States, it will be 
less confusing to the beginner* 
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Death from the Skies; Fotarohambault et Dec&zeville. This lecture is a 

a Study of Gas and Microbial Warfare. By Heinz remarkable and convincing account of the successful 


Liepmann (with the scientific assistance of Dr. 
H. C. R. Simons.) Translated from the German by 
Eden and Cedar Paul. Pp. 286. (London : Martin 
Seeker and Warburg, Ltd., 1937.) 6 s. net. 

The author of this sensational book claims to have 
received information from certain authoritative 
sources which it would be inexpedient for him to 
acknowledge ; but there seems to be nothing new in" 
his disclosures, and all the probable war gases which 
he lists as “pre-eminently suitable” can be found in 
any of the books that have been published on this 
subject. He believes that “hundreds of millions” 
will perish from gas in the war that is to como. “Just 
a minute or two of a hideous struggle for air, and then 
death—lucky, perhaps, if it is over so quickly. In 
former days men condemned to death were at least 
given time for a prayer. Not these, not these. They 
groan, they scream, they suffocate, they die.” 

We hear again of the same old gas bomb which, 
falling in Piccadilly Cirous, would destroy all life 
between Regent’s Park and the Thames; and 
amongst the “authorities” on whom he depends he 
even includes an entry in a record of the German 
Patent Office. He comes to the conclusion “that 
there is no protection against poison gas. Anyone who 
says suoh protection is possible is a liar.” Similarly, 
there is no defence against bacteria; and, should war 
break out within the next few months, Germany will 
wage bacterial warfare, and we may expect glass flasks 
filled with cultures and contaminated rats dropped 
from aircraft by means of small parachutes. 

The author is mistaken in saying that the British 
General Headquarters undertook costly chemical 
experiments before the outbreak of the Great War 
in the exjxjctation that poison gas would be used. 
He is also misinformed in supposing that no known 
gas mask can protect against blue cross gas ; and 
quite wrong in describing the Chemical Warfare 
Research Committee as a joint Allied organization, 
and in stating that (the British) General Thuillier 
succeeded (the French) General Curator as head of 
the French State Commission for Gas Service. His 
description of the present condition of Germany is 
quite the most interesting part of the book—“a 
poverty stricken and dangerous land, a focus of 
unrest for Europe, in imminent danger of exploding 
—the explosion being prevented only by a reign of 
terror unexampled in history”. Hitler, he thinks, 
will inevitably embark on expansionist adventures, 
and a decisive struggle between Britain and Germany 
must oocur. C. H. F. 

The Journal of the Institute of Metals 

VoL 69. Edited by G. Shaw Scott. Pp. 323 + 22 

plates. (London : Institute of Metals, 1936.) 31*. 6 d. 

Ik September last year, the Institute of Metals held 
its autumn meeting in Faria, and this volume includes 
the sixteen papers presented on that occasion, 
together with the Autumn Lecture on “The Scientific 
Organisation of Works” by Prof, Pierre Chevenard, 
scientific director of the SociSte d© Commentry, 


application of scientific methods throughout a large 
industrial concern. 

A considerable proportion of the papers published 
in this volume deal with the alloys of aluminium ; 
M. Gauthier describes the effect on the conductivity 
of super-purity aluminium of additions of those 
elements which may occur as impurities in com¬ 
mercial aluminium ; Mr. N. D. Pullen presents an 
account of a new treatment for the production of 
reflecting surfaces on aluminium, while Prof. Portevin 
and Dr. Bastion treat the projierty of forgeability 
in a fundamental manner. 

A lengthy paper by Atkinson and Raper provides 
up-to-date metallurgical information on the six 
metals of the platinum group, while Northcott 
discusses veining and sub-boundary structures in 
metals. Other papers deal with the creep of tin and 
tin alloys, fluxes for use in soldering, and the con¬ 
stitution of the alloys of cadmium and tin and of 
indium and lead. 

Statistical Year Book, 1937 , of the International Tin 
Research and Development Council 
Pp. 206. (London : International Tin Research and 
Development Council, 1937.) 6 *. 

Thk International Tin Re&eaieh and Development 
Council has carried out a useful task in issuing a 
comprehensive statistical year book, which deals not 
only with production and trade but also with the 
varied asj>ects of consumption. The use of tin in the 
automobile imhistry on one hand (8 per cent of 
the total world consumption) and in the canning 
industry on the other (60 per cent of the total) are 
indications of the widespread importance of this key 
metal. In spite of this, the production is very 
localized and about 85 per cent of the output comes 
now under the control scheme. Of the total world 
output in 1936 of 179,600 long tons, Malaya produced 
66,806 ; the Netherlands East Indies 31,546 ; Siam 
12,678 ; Bolivia 24,074 ; Nigeria 9,529 and China 
10,664 tons. Tho greatest consumer, the United 
States, had a home production (including Alaska) of 
87 tons, and the groat European users have similarly 
tiny supplies only. L. D. S. 

The Technology of Aluminium and its Light Alloys 
By Prof. Dr. Alfred von Zeerloder. Translated from 
the second German edition into English by A. J. 
Field. Pp. x+301. (Amsterdam: Nordemann 
Publishing Co.; London : Crosby Lockwood and 
Son, Ltd., 1936.) 21 s. net. 

The original German edition of this book was pub¬ 
lished in 1934, and a second edition was found 
necessary in lees than twelve months. From tliis 
second edition Mr. Field has prepared the present 
translation, and has also brought the text rather 
more up to date. The book gives in condensed fom 
the essentials of the working of aluminium and its 
alloys, the object being to bring home the merits 
and possibilities of aluminium to a wide circle of users 
and potential users, This purpose it fulfils admirably. 
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Greenland Culture. (2) The Eskimo* 


r T^HREE reports issued recently by the Com- 
* mission for Scientific Research in Greenland 
deal with the culture of the Eskimo in East Green¬ 
land. 

(1) Kangerdlugssvxik District. An expedition of 
the Seoresby Sound Committee, of which Einar 
Mikkelsen was in charge and Magnus Degerbol 
responsible for the archaeological investigation, 
examined the coast from Cape Dalton to Kangerd- 
lugssuak, an area of great interest, as it is situated 
between the Angmagssalik Settlement in the 
south and the former Eskimo area of settlement 
in north-eastern Greenland from Seoresby Sound 
northwards. Before 1932, this region lmd been 
traversed only by the Amdrup expedition of 1900, 
which found a number of deserted Eskimo habita¬ 
tions, graves, tent-rings, etc., at the mouth of 
Kangerdlugssuak, but no remains from Kangerd- 
lugssuak to Seoresby Sound, nor north of Gape 
Dalton to Dunhoim, where, however, Eskimo 
remains existed. The present expedition confirmed 
this result, and it was only at Miki’s Fjord, a few 
kilometres east of Kangerdlugssuak, that it was 
possible to prove former habitation. An inference 
that Irminger's Fjord was once the site of a habita¬ 
tion has later (1935) been proved to be correct. 

Miki’s Fjord is well suited to habitation. Here 
a ridge runs north-south, with terraces sloping to 
the south. A firm rocky ledge affords room for 
movement and building, with easy access to the 
sea. The only drawback is an absence of fresh 
water. On this terrace were five sets of house 
ruins, at different levels, the lowest being the 
largest and beat preserved, though there is reason 
to believe that the smaller were parts only of 
houses originally larger. All the houses, with one 
exception of indeterminate shape, were rectangular. 
The objects found in the houses were essentially 
of the same culture period, and belong to the 
Inugsuk culture. The number of skeletal remains 
found in the house, together with the secondarily 
formed small houses, suggests that the population 
did not emigrate, but perished in their homes, 
possibly from malnutrition due to a lack of 
vegetable food. Animal food was evidently plentiful. 


}n 1932 to King ShristUn IX'» Land—Tho Former BWrtrao Habitation 
intheXan^finfrugwiiak District, Bast Greenland. By Magna# Degerbol. 
(McddoleiserornGranUml, Bind 104, Nr. 10.) Fp. 484*1 plate. 2.50 kr, 
« 7 Thule-Expoditlon til SydnstgronUnd 1981-31!—The Former 

Sjdmo ( Settlements on Fwderik VIV Coast. By Therkel Mathiaewm. 

Bind 109, Nr. 2.) ft>. 53. 2.50 kr. 

The Hakftno Arahaeoiogy of Jullanehaab District, with a Brief 
of the Pmhtstory of the Greenlander*. By Thorkcl 

-— ~ — **iltved. (MeddekUer om 

7.00 kr. 


_ with Bri* 

_Nr. 1.) Pp. 1414*4 plate*. 

ayn: a A. Beitittls Forta*. MA) 

Xttt But Article appeared in Natomi of July Id, p. 52. 



A woman's grave found on a small headland is one 
of the largest grave finds in Greenland, and contains 
several objects not known from other finds. An 
entirely new element, not previously known in 
Eskimo culture, is eighty-four beads, small white 
circular disks of mussel shell, while a needle case 
containing two needles of walrus ivory is the first 
example of a bone sewing needle from Greenland. 
An explanation put forward by Th. Mathiassen of 
the distinctive character of certain of the cultural 
objects is that the length of occupation gave rise 
to independent development. 

The character of the remains and deposits shows 
that the occupation was one of considerable length. 
Immigration probably took place at the end of the 
fifteenth, or beginning of the sixteenth, century; 
and occupation, it is thought, may have lasted 
until so late as the eighteenth century. 

(2) Frederik TVs Coast . An expedition in 1931— 
33, of which Knud Rasmussen was leader, made a 
study of former Eskimo settlements on this coast 
between Prince Christian Sound on the south and 
IkersHuaq. the boundary of the Angmagssalik 
distriet, on the north, with the purpose of deter¬ 
mining the number and character of the Eskimo 
settlements which were known to exist, but of 
which exact information was lacking. As many 
settlements as possible were inspected, and a few 
excavations were made. From all sources, including 
those already in print, as well as from information 
received, three hundred and eighty-two settle¬ 
ments were recorded in eleven regions. In 1931 
Erik Holtved excavated eleven house sites, pro¬ 
ducing seventy-two artefacts, and in 1932 Th. 
Mathiassen excavated twenty-one ruins, producing 
526 specimens. 

The house typos fall into the following cate¬ 
gories ; (1) small, rounded, and much overgrown 
and flattoned-out houses; (2) small, four-sided, 
partly flattened-out houses ; (3) large, four-sided, 
partly overgrown houses ; (4) houses known to 
have been inhabited in the nineteenth and 
twentieth centuries. 

The most important site investigated was 
Ruimuesset on Skjoldunge Fjord. Here Knud 
Rasmussen discovered a great house complex. 
From this site alone 329 specimens were obtained. 

In regard to the character and succession of 
cultures, it would appear that the earliest house 
ruins on this coast are probably contemporaneous 
with the earliest houses in Angmagssalik, and 
belong to the end of the fourteenth, or beginning 
of the fifteenth, centuries. They are small, round, 



178 


NATURE 


and dug down into the ground, with poorly built 
walls, paved floors, sunk passages and often a 
cooking extension. Sometimes two or three are 
built together, forming a clover-leaf shaped com¬ 
plex. Their culture shows evidence of some 
whaling. There are no glass beads. The culture 
is of the same type os the Angmagssalik, and 
belongs to the Inugauk culture. 

The seventeenth-eighteenth century house, of 
which sixty small, and seventy-seven large, were 
seen, is distinctly four-sided. At first small; later, 
in the eighteenth century, it becomes the large 
common house, which seems to have been intro¬ 
duced by a migration from the west coast, reaching 
as far as Angmagssalik. Houses of this type were 
seen at fifty-one settlements. The culture is par¬ 
ticularly well displayed in the finds from Ruin- 
neosset. It is derived from the contemporary 
South-west Greenland culture, but with a special 
south-east coast stamp. This find is given a 
special character by the many drilled seal jaws. 

Fifty-six houses on this coast are known to have 
been inhabited in the nineteenth century, or later. 
Records of this period were made on the voyage 
by W. A. Graah in 1829-30, when 536 Green¬ 
landers lived here in summer. The movement to 
the west coast had already begun, the last south- 
easters moving to the southern part of the west 
coast in 1900. At the present time, it is visited 
occasionally only for sealing. 

(3) Jutianehaab District, In the course of an 
expedition Bent out by the Commission in 1934 a 
comprehensive survey was made of the Julianehaab 
district, the most southerly part of Greenland's 
west coast, and its most fertile and thickly popu¬ 
lated area. It forms a connecting link between 
East and West Greenland, and was the site of the 
principal Norse settlement. The main interest of 
the expedition was the investigation of early 
Eskimo settlement, of which very little systematic 
knowledge was previously available. 

It is now known that there are two hundred 
and forty-six places in the district where there 
have been Eskimo winter settlements. Of these, 
one hundred and thirty were visited. Excavation 
was possible on four sites only. Here fifty-six 
house ruins, four hundred square metres of midden, 
and twenty-three graves were examined, pro¬ 
ducing 1,808 specimens and fifty-seven skeletons. 
The house types are an early group of round or 
rounded small houses, sometimes two or three 
built together with a common passage ; two types 
of the seventeenth-eighteenth century, distinctive, 
rectangular with a high stone wall and a sunken 
passage at right angles to the house, large; but 
the later type small; and fourthly, the nineteenth 
century house, small, recstangular, with high stone 
and turf walls and a passage in prolongation of the 
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longitudinal axis, often with a bend and not 
sunken, and with a kitchen or storehouse as an 
offset in the angle. This last is the type now in 
use, though it is being displaced by wooden houses. 

The conditions for the preservation of cultural 
objects in the Julianehaab district are adverse in 
the extreme, owing to the succession of frost and 
thaw and the percolation of water. As a result 
of this, most of the ruins contained no bones or 
wood. 

In the houses of the earliest type, most of the 
objects are of the kind known from other sites in 
Greenland and belonging to the Inugsuk culture. 
Among the most interesting and important were 
the lamps, which by their varying form afford a 
guide to chronology. Those with wick-ledge or 
knobs are a characteristic type of the culture. A 
number of objects of Norse origin probably repre¬ 
sent spoil from the houses of the Norse settlement, 
which were deserted when the settlement decayed 
soon after the first appearance of the Eskimo in 
1379. The earliest Eskimo culture of the District 
may be dated as lying within the period 1350“ 
1650. Early settlement was invariably, so far as 
observed, half-way up the fjords, the situation 
most favourable for ioe hunting. The principal 
quarry, as shown by the bones from the sites, was 
the seal, but the caribou and the whale were of 
importance. 

The finds of cultural objects from the seven¬ 
teenth-eighteenth century houses do not differ 
essentially from finds from other parts of Green¬ 
land. Glass beads were found in most of the ruins, 
but in no great numbers. The principal varieties 
are the large opalescent, the large facetted—blue, 
yellow and colourless—a large black, a large 
rather flat dark blue, and a cylindrical bead, red 
with white longitudinal stripes. Although the 
culture as a whole compares with that of West 
Greenland, it has in its harpoon-heads, arrow¬ 
heads and lamps an older stamp, as indicative of 
an out-of-the-way situation. The same old- 
fashioned types are recognizable at Angmags¬ 
salik, the similarity appearing in a relatively large 
number of objects, such as salmon spear, fish 
hooks, pendants, etc. The animal bones show that 
sealing had been the principal occupation; but 
the inhabitants also hunted whales, caribou, 
white-whales, bears, foxes and fowl. In certain 
periods there have been many fish, especially eocL 
There is also a surprisingly large number of dog 
bones, but no proof of sledge traction* 

The development of the kayak, and the con¬ 
sequent increased utilisation of sea loeomotkm for 
hunting and fishing, led to a diffusion of settle¬ 
ment, the number of small settlements increasing 
markedly , Xn the following period of the nineteenth 
and twentieth oentmies, however, the number 0& 
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small settlements declined, and large settlements 
again prevailed, in order that the population might 
be near the centres of commeroe and industry, 
which grew up with European settlement. The 
introduction of wooden houses put a further 
check on the nomadic habits of the people. 

The mummy caves at Querrortut were also 
investigated. Though much disordered by a 
previous party of archaeological investigation, 
remains of desiccated bodies were found, which 
may be attributed to interment and not to in¬ 
carceration and death from starvation. The 
occurrence of grave goods points to the pagan 
period, and tentatively a sixteenth century date 
is assigned. 

Summarizing his survey of prehistoric Eskimo 
culture in Greenland, I)r. Mathiassen reconstructs 
their ethnic history by attributing to them an 
origin in arctic Canada, whence they came about 
a thousand years ago, with whale-bone houses 
and the Thule culture, to settle in the Cape York 
District. Thence they passed southward over 
Melville Bay to northern West Greenland, where 
they remained for several hundred years, en¬ 
countering the Norsemen travelling northward, 
and changing the Thule culture into the Inugsuk 


culture. In the fourteenth oentury the growth of 
population foroed them to seek new hunting 
fields. South Greenland was populated in the 
course of this oentury, the Norsemen being over¬ 
run. A group of Eskimo wandered around Cape 
Farewell to the east coast and far to the north 
along the coast. In the seventeenth century Polar 
Eskimo migrated north about Greenland and 
mixed with north-east Greenland’s early popula¬ 
tion. Shortly afterwards, West Greenlanders 
reached Angmagssalik, while a small remnant of 
survivors from the first immigration to the east 
coast at Kangordingssuaq died out, as also did 
the inhabitants of north-east Greenland. In West 
Greenland, however, the population grew rapidly, 
helped by Danish settlement ; while at Cape York 
there was still a remnant of the old Thule Eskimo, 
helped by a new immigration from Baffinland. 

On the general Eskimo problem, Dr. Mathiassen 
expresses the opinion that it cannot be solved in 
Greenland. He is, however, unable to aooepfc K. 
Birket-Smith’s Caribou Eskimo theory, which 
makes Eskimo oulture a link in a circumpolar 
inland culture, first created in the central parts of 
arctic Canada. The Thule culture points to 
Alaska and possibly Siberia. 


The Halle Academy, 1652-1937 


HPHE Kaiserlich Deutsche Akademie der Natur- 
* forscher at Halle has recently celebrated the 
two hundred and fiftieth anniversary of the grant¬ 
ing of its charter. In 1652, soon after the end of 
the Thirty Years’ War, there was founded by 
four physicians, in the Reichsstadt of Schweinfurth, 
a scientific society under the name of Academia 
Naturae Curiosorum , The principal founder and 
first president, Johann Lorenz Bauach, had studied 
in Italy and become acquainted with the local 
academies of that day, and especially with the 
Lyncseorum Academia, now Acoademia Reale dei 
Iineei; he was also influenced by the writings of 
Bacon of Verulara. In 1677 the Emperor Leopold I 
recognised the society as the Academy of the 
Holy Roman Empire, and ten years later the same 
prince bestowed upon it considerable privileges 
and the title of Sacri Bomani Imperii Academia 
Cmearea^Leopoldina Natures Ouriosorum. Arms 
were granted, with the motto: “Nunquam 
otiosus* J ; the president and the editor of the 
ephemerides received golden chains of office; 
they and their successors became counts palatine 
of the Holy Roman Empire ; as such they could 
bg^izniae bastards, confirm the liberation of 


slaves and perform other legal functions. They 
could, moreover, confer the titles of doctor, 
licentiate, master and bachelor, in the faculties of 
medicine, philosophy and laws ; they could even 
appoint poets laureate. The doctorates so con¬ 
ferred were to secure the same privileges as those 
given by the universities. The pxiblications of the 
Academy were exempted from censorship and 
protected as to copyright. 

The Academy has survived the Empire from 
which its privileges were derived ; these privileges 
were never abolished, but their exercise fell into 
abeyance, Bo did the curious custom, recognized 
in the imperial charter of 1687, of giving 'symbolic’ 
names to its members ; thus the first president 
was known as Jason I, his successor as Argo¬ 
nauts I. Meetings also fell into abeyanoe, and Hie 
activities of the Academy became restricted to the 
publication of a scientific periodical and to the 
administration of its library and museum. The 
location of the latter at first changed with that of 
the president, until the Academy became definitely 
established at Halle. Its natural history oollections 
have been dispersed, but its library remains rich 
In valuable periodicals, of which a recently 
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published catalogue enumerates some 3,650 itemB 
(“Verzeiehnis der periodischen Sohriften der 
Bibliothek der Kaiserlich Leopoldinisch-Carolinisch 
Deutschen Akademie der Naturforscher, Halle 
(Saale)”, 1937). The most important work of the 
Leopoldine Academy has been the publication of 
a journal, Miscellanea curiosa medico-physica 
Academia? naturae curiosorurn sive Ephemerides 
Germanic#, started in 1670 and probably the oldest 
scientific periodical. In the eighteenth century 
this valuable journal changed its name to Acia 
physico-medica and then to Nova acta ; in 1932 
a new series, Nova Acta Leopoldina , was 
started. 

Various scientific funds have been lost as the 
result of economic upheaval, but a bequest by 
Christian Andreas Cothenius, the physician of 
Frederick the Great, is still operative ; in accord¬ 
ance with it, a medal is from time to time awarded 
for scientific research. A second medal and a 
research fund was more recently instituted in 
memory of Auguste Henri Forel, the biologist and 
sociologist. 

It will be seen from the above account that in 
modern times the Cfesareo-Leopoldina has received 
no official protection, nor been subject to govern¬ 
mental control. It is one of the oldest of scientific 
societies ; the Royal Society has indeed the older 
charter, the Lincei Academy the longer history, 
albeit not so continuous. The present year is the 
two hundred and fiftieth after the granting of 
privileges by Leopold I, and this anniversary was 
celebrated at Halle on May 28-30. The com¬ 
memoration was attended by representatives of 
numerous universities, academies and societies, 
both German and foreign, who were welcomed in 
the aula of the University by Prof. E. Abder- 


JULY 31, 1937 

halden, the president of the Academy, who has 
done much to stimulate its activities. His opening 
address, a historical retrospect, was followed by 
official congratulations from the rector of the 
University and the mayor ol the city. Then came 
brief speeches on behalf of the Royal Society of 
London, the Accademia delle Scienze of Bologna, 
the Accademia dei Lincei of Rome, the Academies 
of Vienna, Amsterdam, Copenhagen, Tokyo, the 
American Academy of Arts and Sciences, at Boston, 
the Kartell of the German Academies (Berlin, 
Gottingen, Munich, Leipzig, Heidelberg), etc. It 
was announced that a sum of 44,000 marks had 
been collected from numerous donors, to be used 
henceforth as a research fund, 

A very noteworthy lecture was then delivered 
by Prof. Hans Spemann, of Freiburg, on his reoent 
researches concerning the nature of animal de¬ 
velopment. Finally, the Cothenius medal, referred 
to above, was awarded to Profs. I)aute do Blasi 
(Rome), Ostertag (Tubingen), Franz Volhard 
(Frankfurt), G. Barger (Edinburgh), Max le Blanc 
(Leipzig), Armin Tschermak-Seysenegg (Prague) 
and Eugen Fischer (Berlin). In the evening there 
was a banquet with a few speeches. Next day 
further lectures were given ; there was an admir¬ 
able performance of an operetta in the municipal 
theatre, and a pleasantly informal reception 
by the Oberbiirgermeister; the third day, a 
Sunday, was devoted to an excursion in the 
country. 

In connexion with this very successful celebra¬ 
tion, there have been printed the above-quoted 
catalogue of periodicals in the Academy's library, 
and a well-illustrated Festgabe containing 
three historical essays and Prof. Spemann's 
lecture. 


International Agreement for 

T HE International Agreement for the Regula¬ 
tion of Whaling, which was published on 
June 23, marks an important stage in the develop¬ 
ment of whaling regulation. It was the work of 
a conference at which eleven Governments 
interested in whaling participated. They met on 
May 24, and sat almost daily until June 8, when 
the Agreement was signed. The drastic nature 
of its provisions are eloquent of the practically 
world-wide conviction that whaling can be saved 
from collapse only if it is rationally regulated: 
while a note under Hie title “Final Act”, which is 
appended to the Agreement, indicates that the 
jwsribility is recognized that actual restriction of 
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whaling effort may prove necessary if that end is 
to be achieved. 

In the early stages of modem antarctic whaling, 
the scale on which destruction of the whale stock 
was wrought made the need of regulation apparent. 
The Falkland Islands Government, which con¬ 
trolled practically all antarctic land stations, 
gradually built up a system of regulations and—a 
feature not yet attempted for whaling as a whole, 
restriction of the number of whaling vessels— 
which, while provisional in character owing 
to lack of information, may be said to have 
proved adequate until the late 'twenties, when, the 
building of ships capable of working up the whales 




on the high seas took the main body of whaling 
mtoJnteimtioual waters. The Norwegian Whaling 
Law of 1029 imposed on Norwegian whaling the 
provisions of the Falklands regulations except 
limitation, and added the power to prohibit 
Norwegian whaling in tropical and subtropical 
waters. 

The Genera Convention of 1931 followed 
the lines of the Norwegian law, though without 
provision for dosing areas to whaling. This con¬ 
vention expressed the maximum to which at the 
time general agreement could be secured. It was 
recognized that whaling, being mainly outside 
territorial waters, could be dealt with only by 
common action, and the inauguration of inter¬ 
national treatment was the first object to be 
attained. The majority of whaling countries 
adhered to it, and put its provisions into force by 
legislation which, with the inorease of knowledge, 
tended to go farther and to be more definite than 
the convention it implemented. Limitation of 
production was effected by agreements within the 
industry in several recent seasons : but from 
various causes these agreements became increas¬ 
ingly difficult to reach, and the International 
Conference accordingly became necessary. 

Space will not permit of any detailed account 
of the measures taken so far, but it will be useful 
to summarize the position in the antarctic when the 
Conference opened, among the countries adhering 
to the Convention. Only baleen (whalebone) whales 
were dealt with. Among these Right whales 
(Balcena glacialis ), the numbers of which had been 
reduced almost to disappearance, were protected 
completely. Protection of other species was 
partial It was illegal to kill immature whales, 
or cow whales with calves, and lengths were laid 
down below which for the purposes of the regula¬ 
tion Blue (Balcenoptera muaculus) and Fin (B. 
phymtfm) whales were to be considered immature. 
The number of whales killed to afford a given 
quantity of oil was kept as low as possible by 
requiring the utmost practicable utilization of each 
carcass. The pay of gunners had not to depend 
merely on the number of whales shot. Full records 
had io be kept of the whales killed and the oil 
produced, Other provisions, such as the partial 
protection of the Humpback (Megaptera nodosa) 
in the Falkland Islands Dependencies, were to be 
found in certain cases. 


74 ft. 2 in. for male and 77 ft. 9 in. for female 
Blue whales, and 63 ft. 8 in. for male and 65 ft. 7 in. 
for female Fin whales. The new limit is thus a 
marked approach towards the actual mean size 
at maturity. For the first time, minimal size limits 
were laid down also for Humpback and Sperm 
whales (Physeter catodon ); namely, 35 ft. in each 
case, this length having a similar relation to the 
size at first maturity of Humpback and male 
Sperm whales, according to the best available 
information and protecting female Sperm whales. 
Those familiar with the sizes of the whales taken 
in commercial operations will realize the large body 
of whales these limits will preserve to reproductive 
size. It may be noted also that the limits will apply 
to shore stations. 

The seasons for whaling are restricted. Antarctic 
whaling, that is, whaling south of 40° S., will take 
place only from December 8 until March 7, though 
there is a short extension for next season only ; 
and no shore station may operate for more than 
six months in the year. 

Lastly, pelagic whaling is prohibited over 
enormous tracts of sea. The whole Atlantic and 
Indian Oceans north of lat. 40° S. are closed to it. 
as is an extensive equatorial belt of the Pacific, 
The objeots of this provision are the protection 
of calving grounds and the prevention of the 
destruction of whales when in their least pro¬ 
ductive condition. It may be possible in the Ught 
of further information more narrowly to define 
these areas, but their present extent guarantees 
a valuable protection. 

The requirements of furnishing statistics and the 
regulations as to the payment of gunners are as in 
the previous practice of Norway and Great Britain. 

The Agreement is for the coming season only, 
but there is provision for its year-to-year extension. 
It has been signed for the Union of South Africa, 
the United States of America, the Conunonwealth 
of Australia, Germany, the United Kingdom of 
Great Britain and Northern Ireland and the 
Dominions, etc., the Irish Free State, New Zealand 
and Norway. It is to be hoped that other States 
will adhere to the Agreement: in particular, the 
adhesion of Japan would make its operation 
almost world-wide. The “Final Act” appended to 
the Agreement shows that the possible desirability 
of changes and extensions of its terms is fully recog¬ 
nized, and it is recommended indeed that next 


Theagreement now readied affords complete 
; to the Grey whale, Bhachianactes 

to all Right whales. The lengths 
and Fin whales may not be 
ta^ ftom 60 ft. to 70 ft. and from 

mean size of these 
was 
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year, after the experience of a season’s working, 
another conference should be convened to consider 
the Agreement in these respects. A very welcome 
recommendation is that Governments should tike 
powers to regulate the methods of killing whales. 
There is reason to think that this would be in the 
interests of both eoonomic working and hunum* 

J.O,i 
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Obituary 

The Marchese Marconi 

HE death of the Marchese Marconi from heart 
failure on July 20 deprives ua of one who had 
taken the leading part in the development of world* * 
wide communication. It is difficult to exaggerate 
the importance of his discoveries and the great effects 
they will have on the future history of the world. 
For communication purposes, he took the lead in 
helping to abolish space ; and it is to be hoped that 
this, in the course of time, may result in the abolition 
of differences in language and oven limitations of 
race. When sound and television are perfected in 
broadcasting, the outoome of early experiments in 
radio, life will surely be made easier for the masses, 
and Marconi’s name will be kept green for hastening 
the advent of this blessing to humanity. 

The early history of a great inventor is instructive ; 
and luckily we have many accounts of Marconi’s 
early life. One of the most interesting is the book 
by R. N. Vyvyan, formerly engineer-in-chief to 
Marconi’s, entitled “Wireless over Thirty Years’*. 
For many years, Yyvyan was in close personal touch 
with Marconi and took a leading jjart in the great 
transatlantic transmission experiments. 

Guglielmo Marconi was bom in Bologna on 
April 25, 1874, his father being an Italian country 
gentleman and his mother the daughter of Mr. 
Andrew Jamieson, of Daphne Castle, County Wex¬ 
ford, Ireland. He was the younger of two brothers 
and was privately educated at Bologna, Florence and 
Leghorn. He attended Prof. Rosa’s lectures on 
physios 'and studied the works of Prof. Righi. He 
was familiar with researches that had been made on 
Hertzian waves. While still a student, he was firmly 
convinced that just as flashes of light oan be used 
to send signals by means of a heliograph, so, in an 
analogous way , x electric waves could be used for 
signalling. 

Marconi’s earliest experiments were made in 1804 
before he was twenty-one years of age. He used an 
induction coil as a Hertz emitter, and, at first, used 
a ball disoharger of the type designed by Righi. It 
consisted of four brass balls separated by small gaps, 
immersed in ‘Vaseline’ oil. He connected one terminal 
of the secondary of the induction coil to a metal 
cylinder elevated to the top of a pole, and the other 
to a metal plate laid in the ground. He thus produced 
an elevated aerial which discharged across the spark 
gap to earth. At the receiving end he erected a 
similar capacity at the top of a pole and connected 
it to earth . through a Branly coherer. He improved 
the design of this coherer, making it much more 
sensitive than anything previously made. In 1805 
he employed metal cubes, the length of an edge being 
onefoot. With this apparatus he was successful in 
reoeivieg signals up to a distance of thirty metres. 
Doubling the height of the poles to tour metres, 
be found that he could transmit to a buedred metres 
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and quadrupling the height to eight metres, he 
transmitted to a distance of four hundred metres. 
He next increased the cubes so that their edges were 
about 3 ft. 3 in. in length. With this new aerial he 
was able to record Morse signals up to distances of 
about one and a half miles. He also tried the effect 
of concentrating the waves by means of large metal 
parabolic reflectors. This experiment was the fore¬ 
runner of the beam aerials which came into use in 
later days when short electric wavos were proved to 
be practicable. 

In 1806, Marconi came to England and took out 
a patent, the first ever given for radio-telegraphy. 
In July of that year, Mr. Campbell Swinton introduced 
Marconi to Sir William Preeoc, the engineer-in-chief 
of the British Post Office. Sir William gave him 
every facility to carry out his experiments and with 
the help of the Post Office engineers, his system was 
successfully operated between the General Post Office 
and the Thames Embankment. The attention of the 
general public to the importance of Marconi’s experi¬ 
ments was first attracted by the experiments carried 
out on Salisbury Plain, where reception over a distance 
of eight miles was demonstrated in the presence of 
officials of the Navy, Army and Post Office. In 
June 1807, Sir William Preece, in a lecture to the 
Royal Institution on “Signalling through Space 
without Wires’’, said that “Marconi had produced 
from known means a new electric eye, more delicate 
than any known instrument, and a new system of 
telegraphy which will reach places hitherto in* 
accessible”. He also said that for shipping and light¬ 
house purposes it was a great and valuable acquisition. 

In 1807, ‘The Wireless Telegraph and Signal 
Company, Ltd.’ was formed to acquire Marconi’s 
patents. Three years later, the name was changed 
to ‘Marconi’s Wireless Telegraph Co. Ltd.’ Marconi’# 
next step was to erect a station at Alum Bay and 
another in Bournemouth. For this communication 
system he elevated his aerials to a height of about 
120 feet and used a ten-inch spark induction coil. 
The Isle of Wight station was inspected by Lord 
Tennyson and Lord Kelvin, the latter paying for two 
radio messages. One of these, dated June 8, 1808, 
was to Sir William Preece at the G.F.O., London, 
and the other to Sir George Stokes. 

In 1806, Prof, Slaby, of the Technical High School, 
at Charlottenburg, wrote an article on the ‘new 
telegraphy’ in the Century magazine. He pointed 
out that by a simple, but extraoidinariljr effective, 
method Marconi had raised the power of radiation 
a hundredfold. In collaboration with Count Aroo, 
Prof. Slaby developed the Slaby* Aroo system, but 
the German national wireless 
Telefunken Syst«iaT--was not ffcuhde^ 

In May 1808, at the request of Lloyd*’ Corporation, 
apparatus wa* mstafied ot Ba%oastle and HathlhV 
Island vin-fiw': 
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communication was obtained, the lighthouse keepers 
quickly learning how to use the apparatus. About 
this period, Marconi greatly increased the range of 
transmission by inserting the primary winding of a 
small air core transformer in the aerial, the secondary 
windings being split by a condenser, the outer ends 
being brought to the terminals of the coherer. These 
transformers were called ‘jiggers’, and their efficiency 
encouraged Marconi to attempt to communicate 
across the Channel. The French Government gave 
permission to erect a mast at Wiraoroux. A corre¬ 
sponding mast wa« erected at the South Foreland 
Lighthouse and Marconi successfully transmitted 
messages on March 27, 1899. The Wireless Co. had 
established their works at Chelmsford and had 
erected a mast 150 feet high. Communication was 
effected between this station and Wimereux—a 
distance of 85 miles. 

In the year 1900, the technical staff that the Wire¬ 
less Co. had collected numbered only seventeen. 
Among them were Eccles, Erskine Murray and 
Andrew Gray, who was afterwards manager. In 1899, 
Prof, (now 8ir Ambrose) Fleming had been appointed 
scientific adviser to the Company. The rapid increase 
in the range of radio communications had convinced 
Marconi that the curvature of the earth presented 
no obstacle to the extension of radio communication, 
and he decided to attempt to telegraph by his 
system across the Atlantic, In consultation with 
Fleming it was decided tliat the station for the trans¬ 
atlantic experiments should be built on the west 
coast of Cornwall, The site chosen was at Poldhu, on 
the west coast of the Lizard. In 1900, Marconi 
obtained his very important patent for "tuned or 
syntonic telegraphy*. He used this method in his 
attempts to send signals across the Atlantic. He 
erected a station similar to Poldhu at Cape Cod in 
Maes., U.S.A. Unfortunately, the masts and aerial 
at Poldhu were wrecked by a storm, and a similar 
mishap at Cape Cod threatened to delay seriously 
the experiments. To save time when the Poldhu 
station was restored he went to Newfoundland and 
used a balloon to support his aerial. But as this was 
blown away, he used a kite as the support which, 
with great difficulty owing to a storm, was kept at 
a height of about 400 feet. He cabled to Poldhu to 
begin the pre-arranged programme, consisting of 
sending the Morse letter 8 (3 dots in succession) 
fiKwn 3 pan, to 6 p,m. each day. On December 12, 
1901, both he arid his assistant repeatedly heard in 
their telephone the three clicks which proved that 
the electric waves had traversed the 1,800 miles 


separating Bt, John’s from Poldhu. 

In 1903, the site of a power station was chosen at 
Olaee Bay in Canada, and when completed Marconi 
M England for Canada in an Italian cruiser, arriving 
on October 31, 1902* During the whole voyage he 
wae receiving from Poldhu in the night time, but 
■in'.'Hafc-dhytiine ha heard nothing after the distance 
than 500 miles. When transmission was 


e*rly i^ults were very disappointing. 
Idiii^ station was found at 

auqtf were erected on a new 

•.''' ■ Glace Bay 



and Clifden stations were opened for unlimited public 
service in February 190$. During tlie Irish rebellion, 
the Clifden Station was put out of action and a hew 
station at Caernarvon in Wales was used instead. 

Prior to 1916 it was generally accepted that for 
long-distance transmission long waves were essential. 
But in 1916 Marconi began his wonderful experi¬ 
ments on short-wave transmission, the wave-lengths 
being only about a hundredth of those usually 
employed. Erecting a small transmitting station at 
Poldhu, and fitting a receiver to his yacht Elettra, 
he found in 1923 that with a wave-length of 92 metres 
excellent reception could bo obtained up to about 
1,200 miles. The outcome of his work was tliat the 
Government accepted the Marconi Company’s pro¬ 
posals to use the short-wave beam system for Imperial 
communications and started building stations capable 
of working with Canada, South Africa, India and 
A^istralia, Later on, in 1931, Marconi turned his 
attention to the systematic investigation of waves 
only about one metro in length. Using these waves, 
a transmission system was put into successful opera¬ 
tion between the Vatican City and the papal palace 
at Castel Gaudolfo. 

To the end of his life Marconi retained the vigour 
of youth. His love for experimenting never waned, 
and he infected his colleagues with his enthusiasm. 
He worked hard and was very successful in applying 
his theories. 

Marconi married in 1906 the Hon. Beatrice O’Brien, 
daughter of Lord Tnchiquin, who had been lady-in- 
waiting to the Queen of Italy. The marriage was 
dissolved by decree granted at Fiume in 1924. In 
1927 he married the Countess Bezzi-Seali of Rome. 
He had one son and two daughters by his first wife 
and one daughter by his second. 

During his lifetime Marconi’s achievements brought 
him many of the highest honours which nations can 
bestow. His name is a household word all over the 
world. The patience and equanimity with which he 
bore the disappointing results obtained by many of 
his early laborious experiments will be for aU time 
an encouragement to young engineering physicists. 


Dr. H. H. Jeffcott 

Hkkby Homak Jbffcott, who died on June 29, was 
bom in Co. Donegal in the year 1877. In 1895 he entered 
Trinity College, Dublin, from the High School, Dublin, 
and had a very distinguished career there. In 1897 
he obtained a senior exhibition at the final freshman 
examination, and in 1898 he was first mathematical 
scholar. In 1899 he graduated with a senior moder- 
atorship in experimental science and a junior 
moderate rship in mathematics and a moderatorahip 
prise. He spent the next year in London, and in 1900 
returned to Trinity College and entered the Engineer¬ 
ing School, where he obtained his engineering degree 
in 1902 with honours in all subjects. In the same year 
he won the MeCullagh Prize for a treatise on the 
theory of elasticity. 

Jeffcott spent the next few years in the shops of 
Armstrong Whitworth and Co.* Ltd,, and as assistant 
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engineer with Siemens Brothers, and in 1905 went 
to the National Physical Laboratory and there 
beoame head of the Metrology Department* In 1910 
he returned to Dublin as professor of engineering in 
the Royal Collage of Science for Ireland* In 1914 he 
became Dean of the College. During the Great War 
years his department was organized most successfully 
for the manufacture of munitions* In 1922 he received 
the degree of doctor of science of the University of 
Dublin. From 1918 until 1921 he was secretary to* 
the Water Power Resources of Ireland Sub-Com¬ 
mittee and took an active part in collaboration with 
Sir John P. Griffith, past president of the Institution 
of Civil Engineers, in the preparation of a scheme 
for the development of the water-power of the River 
Liffey, This scheme, though put on one side while 
the power resources of the Shannon were being 
developed, is now beginning to take practical shape 
under the aegis of the Electricity Supply Board. 

In 1922 Jeffoott left Dublin for London on his 
appointment as secretary to the Institution of Civil 
Engineers, which position he filled until his death. 
His charming manner endeared him alike to his staff 
and the members of the Institution. He waa very 
approachable and welcomed members who called on 
him, especially those home from abroad. His business 
ability and tact combined to bring to a successful 
conclusion many important negotiations with Govern¬ 
ment departments and public authorities. The 
recent reorganization of the Institution’s activities 
brought much work to Dr. Jeffoott which the state 
Of his health made very onerous. His early death, 
on June 29 at the age of sixty years, will prove a 
severe lose to the Institution and an irreparable one 
to those who had the good fortune to be his friends. 

Though of exceptionally fine physique—Jeffoott 
was well over six feet in height and broad in pro¬ 
portion—he never took an active part in the athletic 
life of his college, though he thoroughly enjoyed a 
good game of tennis. 

Jeffcott achieved considerable sucoess aa an in¬ 
ventor, being beet known in this connexion through 
the Jeffcott direct-reading taeheomefcer. He was the 
author of papers on the vibrations of loaded shafts 
published in the Proceeding* of the Royal Society and 
Philosophical Magazine, and of papers on water 
resources and other engineering subjects. 


Miss Dorothy Sladden 

By the tragic death of Miss Sladden in consequence 
of a motor accident on Saturday, June 20, a severe 
blow was struck at the science of experimental 
zoology* Miss Sladden was one of those rare people 
on whom Nature has bestowed an inborn love of 
animals and a marvellous skill amounting to genius 
in keeping them in good health and in inducing t^em 
to breed* She had not had a university education, 
but she was taken to the Imperial College by bar 
parents as an occasional student, because they saw 
no other outlet for her peculiar abilities which bad 
znamfested themselves since she was quite a young 
•girl. , ;> 


After passing through the regular undergraduate 
course, at my suggestion Miss Sladden took up the 
question of the heritability Of acquired habit and 
carried out with indomitable perseverance a series of 
experiments on this subject which extended over five 
years. She showed that the stick-insect (Caraupiue 
moroaus) which is a native of southern India but 
which has been imported into Great Britain and is 
readily obtainable from dealers, could be induced by 
a series of periods of semi-starvation to accept a food 
(ivy) which was at first repugnant to it, and that the 
offspring of such insects accepted ivy more readily 
than did their parents, so that after five or six 
generations, 100 per cent of the insects accepted ivy 
at the first opportunity. In this species, males occur 
only at long intervals and the ordinary female is 
parthenogenetic, so that the complications involved 
in crossing different stocks are completely avoided. 
Two of her papers on this subject had already been 
published by the Royal Society, and a third in which 
she dealt successfully with objections which had been 
made to her first two papers, was nearly ready when 
a cruel fate snatched her away. Fortunately, this 
paper will be completed by our mutual friend, Mr* 
H. R. Hewer, who assisted and advised her in 
statistical matters. 

It may be justly said that- Miss Sladden has 
demonstrated beyond reasonable doubt that 
functional inheritance is a reality ; and this is the 
cardinal question in zoology, indeed in all biology. 
Once this conviction has gone home, the whole course 
of evolution becomes clear and doctrines like the 
recapitulatory theory of evolution which have been 
fiercely fought over, follow as a matter of course. 
That functional inheritance must be true is a con¬ 
clusion which had already been accepted by leading 
palaeontologists and systematists in the British and 
other great museums, but the distaste for it felt by 
a certain modem school of biologists is so great that 
they refused to accept any but direct experimental 
evidence in its favour. This has now been provided 
by Miss Sladden, and it is a feat which will make 
her -name live in the annals of zoology. 

E. W* MaoBbxdk. 

Wk regret to announce the following deaths; 

Prof. E. B. Elliott, F.R.S., emeritus professor of 
pure mathematics in the University oP Oxford, on 
July 21, aged eighty-six years. 

Prof, W, T. Mather, professor of physics in the 
University of Texas, on June 14, aged seventy-two 
years. 

Major Paul Murphy, formerly director of experi¬ 
ments, Chemical Warfare Station, Porton, on July 14. 

Prof. S. C* B. Pennington, emeritus professor of 
agriculture in the University of Reading, on July 19, 
aged sixty-eight years, 

Sir Charles E. Saunders, formerly Dominion 
oerealiat, known for hie work on the br«»^ 
wheat.in Canada, on Jujy’ 
' • Prof. 3 iqMiipQajiM 
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News and 

Sir Denison Ross, C.LE. 

Tn» retirement of Sir E. Denison Ross from the 
office of director of the School of Oriental Studies in 
the University of London, which he has held since 
the establishment of the School in 1916, has evoked 
numerous tributes of appreciation of his work as 
scholar and administrator, as well as of personal 
regard*, which culminated at the dinner at which he 
was entertained as guest of honour on July 26. The 
fact that seven thousand students have passed 
through the School in the twenty-one years of its 
existence is sufficiently impressive, when it is re¬ 
membered that before it came into being there were 
virtually no facilities for oriental studies in London ; 
but these figures give only a very imperfect idea of 
the importance of the School as an Imperial asset. 
By adding Africa and its languages to the Orient in 
the stricter sense of the term, the School not only 
covers a broader field of scholarship than any other 
single institution of its kind, but it has also become 
a much valued, and indeed an essential agency in the 
training of officials, missionaries and others, whose 
life-work is, or will be, among the lees advanced races 
of the Empire. This breadth of outlook and sense of 
publio responsibility in the orientation of academic 
studies is largely due to the qualities and experience 
which Sir Denison Ross brought to the task of 
organising and developing the work of the School. 
After a grounding in the study of oriental languages 
at Paris and Strasbourg, he travelled extensively in 
the Hear, Middle and Far East, and acquired a 
knowledge of Asiatic languages and cultures no less 
extensive. This may be seen in his published works, 
which range from critical works of scholarship to 
appreciations of art and literature. Perhaps not the 
least scientifically interesting is a polyglot list of birds 
in Tutki, Manehu and Chinese. No less important, 
however, than his gift of tongues was his educational 
and administrative experience during his thirteen 
years in Calcutta, which had proved and strengthened 
his ability to arouse enthusiasm for Oriental scholar¬ 
ship in others. 

P*pf v C. G* Cullis 

At the end of last year, Prof. C. G. Cullis retired 
from the chair of mining geology which ha had hold 
at the Imperial College of Science and Technology, 
DasidoA, since 1030. He became a student demon¬ 
strator in the Geological Department of the College 
so long ago as l 690, and was thus a member of the 
staff s half a century, having been professor 

of he was appointed to the chair 

'OfKtbHng geology. Prof. Culha's former colleagues 
etudent^ many of whom are scattered over all 
recently assembled at the College 
album to hbn containing their sign*- 
twpfe sn I record ijbeir of his work 

: subscribers say ; 


Views 

“Generations of students will ever remember Pro¬ 
fessor Cullis as the ideal university lecturer. To few 
is given the skill to expound with such grace and 
effect the great truths of geology. We know the 
labour that is necessary for the attainment of ap¬ 
parent ease and simplicity : and here we see an apt 
example of am cat celare artem. But not only as a 
teacher will his students remember him : as a wise 
friend and mentor he was always accessible, and 
expert alike in directing their studies and in helping 
them to find their feet in the great world outside the 
College.” In addition to the album, a cheque for the 
balance of the fund subscribed was presented to 
Prof. Cullis and a handsome electric clock to Mrs. 
Cullis and him jointly. Prof. Cullis has presented 
the cheque to the Governing Body of the College, 
with the suggestion that the income accruing from it 
should be used for the benefit of the mining geology 
department or students at the discretion of the 
professors of geology and mining geology department 
with the reotor. The Governors have accepted this gift, 
and have resolved that the name of Prof. Cullis 
should be associated with the fund. 

The Promotion of Peace 

A petition to His Majesty’s Government has been 
signed by a large number of distinguished people 
urging the Government to seek to avert the calamity 
of war by promoting an international inquiry into 
the fundamental causes of rivalry and unrest among 
the nations. The petition urges His Majesty’s 
Ministers to take tho initiative in this matter by 
inviting all other fully self-governing States, Dom¬ 
inions or Colonies to combine with Great Britain 
on equal terms in setting up expert commissions to 
ascertain and report upon the basic facts in regard 
to such questions as access to raw materials, and 
world markets, colonial development and the problem 
of surplus populations, foreign loans and credits, 
trade restrictions and international exchange. The 
signatories affirm their belief that if Great Britain 
showed an earnest desire to solve these problems, 
with full and impartial consideration of all just 
claims, her example would encourage the establish¬ 
ment of confidence and good will among the peoples 
of the world. 

Tax signatories of this petition include many heads 
of universities and colleges, more than one hundred 
fellows of the Royal Society, nearly as many dis¬ 
tinguished writers as well as the archbishops, bishops 
and other Church leaders, and a number of members 
of Parliament, Representatives, individuals of aU 
parties and officials of a large number of important 
Organisations of all kinds throughout the country, 
have added their signatures, indicating the remade* 
able and extensive support which a representative 
body of opinion is prepared to afford the British 
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Government in the role of world peace-niaker. The 
action already taken by the League of Nations, and 
approved by the Government, in promoting an 
inquiry into raw materials is obviously in line with 
the wishes of the signatories. The first essential step 
is to establish the facts in these matters beyond 
dispute, and the wisdom and urgency of this step are 
the more obvious in view of the refusal of certain 
countries to participate. If, in spite of such refusal, 
the British Government resolutely persists in a 
search for some way of reconciling the conflicting 
claims of different countries, convincing proof will bo 
afforded of Great Britain’s desire to promote peace 
based on a foundation secure because it is just. 

Belfast Meeting of the British Medical Association 

Thk British Medical Association held its one 
hundred and fifth annual meeting at Belfast last 
week under the presidency of Prof. K. J. Johnstone, 
professor of gynaecology in the Queen’s University of 
Belfast. The main theme of his presidential address, 
entitled “Some Thoughts on Medical Education”, 
was medical education, undergraduate and post¬ 
graduate. As a university teacher and member of 
the General Medical Council, Prof. Johnstone was 
able to speak with authority from practical ex¬ 
perience. He said that the critic of medical education 
generally assumes that the teachers should, at the 
end of the five years curriculum, turn out the 
general practitioner as a finished product, ami 
blames them if they do not do so, although no ono 
expects a finished surgeon, anatomist or pathologist 
at the end of this period. The specialist must know 
almost everything about his subject, the general 
practitioner must know something about almost 
every*medical subject, and the course the latter has 
to pursue cannot be less difficult than that needed 
by the former. Although clinical study must have a 
considerable place in the education of the under¬ 
graduate, it is a fallacy to consider that clinical 
training is the be-all and end-all of medical education. 
There must bo an adequate background of human 
anatomy, physiology and pathology provided by 
medical education. Prof. Johnstone also alluded to 
the existence of dreary lectures and dull teachers, 
and suggested that courses of instruction in the art 
of lecturing might be instituted for those appointed 
to teaching posts. 

Nutritional Requirements of Pregnancy 

At a joint meeting of the Sections of Obstetrics 
and OyiMBoology and Nutrition, a discussion took 
place on the nutritional requirements of pregnancy. 
Sir Robert MoCarrison said that the food essentials 
needed by the prospective mother are, in order of 
precedence : (1) milk and milk products ; (2) whole 
or lightly milled cereals, particularly good whole¬ 
meal or standard bread, and oatmeal; (3) green and 
leafy vegetables; (4) root vegetables, particularly 
potatoes, carrots and onions ; (5) fruit, including the 
tomato ; (6) pulses ; (7) eggs ; ($) meat, including 
fish, fowl and glandular organa. To these should be 
added, inGreat Britain, a daily teaepoonful dose of 
cod liver oil y a portion of yeast extract is a wise 


precaution. Dame Louise Mcllroy also stressed the 
value of fresh fruit and vegetables, herrings and 
wholemeal bread. She suggested that lessons and 
demonstrations in the preparation and storage of 
food might well form a part of the work of ante¬ 
natal clinics. Other speakers also emphasized the 
importance of an adequate supply of vitamins during 
pregnancy* The incidence of puerperal pyrexia 
seems to be diminished by these means. 

Maiden Castle, Dorchester: Excavations in 1937 
Excavations have now boon resumed at Maiden 
Castle, Dorchester, under the direction of Dr. R. E. 
Mortimer Wheeler and Colonel C. D. Drew on behalf 
of the Society of Antiquaries and the Dorset Natural 
History and Archeological Society (The Time#, 
July 26). Throe areas are to be explored in the 
ooming season. At the eastern entrance, the unex¬ 
pected discoveries made last autumn towards the 
close of last season’s work will be further examined. 
These earlier fortifications, partly of masonry and 
dating from the third century B.c., which wore found 
beneath the earthworks screening the entrance, 
include two outer gateways, which with the inner 
gateway constitute a complex plan hitherto unknown 
in prehistoric fortifications. Outside these are areas 
in which iron was smelted and burials took place. 
The latter should afford further evidence of the 
physical characters of the inhabitants, who according 
to the skeletons found last year were of a small build. 
Within the fort, investigations will be directed firstly 
to the Neolithic trenches found last year near the 
temple, which may have been part of the inner 
defensive system of the Neolithic partial occupation 
of c. 2000 b.c. ; and secondly to the original western 
entrance, which was found in December last, but 
was not then explored. This last is marked by a gap 
in the rampart, which shows the original western 
limit of the castle, and should reveal the plan of the 
earliest gateway known. The first important discovery 
of the season is that of approach roads diverging in a 
north-eastorly and south-easterly direction, which 
were superseded and abandoned in the first century 
b.c. and are thus among the earliest metalled roads 
known in Britain. 

Evidence of Early Man at Bethlehem 
To the antiquities from Toll Duweir on view at 
the Wellcome Research Institution (see Natukk, 
July 17, p. 99) have been added, since the openhig 
of the exhibition, finds from the Bethlehem Bone 
Beds, which are being excavated by the Wellcome 
Marston Archeological Research Expedition to the 
Near East, The work of investigation is being carried 
out by Miss D. Bate and Miss E. Gardner. The great 
pit, from the clays of which these finds arc derived, 
appears to be a swallow hole, Rock has been reached 
on two sides, while on the third side what appears 
to be only a thin sheet of sloping deposits remains; 
but until bottom has been reached the. exkdti:;''form 
'cannot be determined. There/are 
cavity m ay fork as deposits are followed further. 

. Among the animal 
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striking is the hinder part of the carapace of a 
gigantic tortoise, together with some detached plates 
and a bone of the same species. By way of contrast 
is the fossilized bone of a diminutive species of 
tortoise. There are also shown part of the tooth of 
an elephant—the first identification of an elephant 
in Palestine was from this site—-the upper cheek-teeth 
of a rhinoceros and evidence of a very small form of 
horse, new to the fauna of Bethlehem. Although 
there has not yet been opportunity to identify the 
species with certainty, the indications point to a 
probably Lower Pleistocene horizon, or even possibly 
Pliocene, With the animal remains are shown flints 
selected from a larger number which were found in 
the bone beds and associated with the fossil fauna. 
Of these, one is apparently a core, while the others 
arc of characteristic Eolithio or pre-Palaeolithic forms. 
Both the character of the flaking and the forms would 
seem to place their human origin beyond question. 
Their association with the animal remains in a definite 
geological horizon constitutes them the earliest 
evidence of man’s existence yet discovered in 
Palestine. The exhibition will close on August 7. 

“Caves and Caving" 

The British Speleological Association, which met 
for its second annual conference at Bristol on July 
23-26, may now be regarded as fully established. 
It lias acquired Cragdale House, Settle, Yorks, 
for its headquarters—a ‘shilling fund’ to raise £500 
has been initiated for its equipment by the women 
members—and it has issued the first number of a 
publication under the title “Caves and Caving" (Is., 
annual subscription 4$. 6d.), in which speleological 
studies will be treated scientifically, but in popular 
form. The first issue opens with Sir Arthur Keith’s 
presidential address “History from Caves”, delivered 
at Buxton last year, fronted by an excellent portrait 
of the author; Prof, L. S. Palmer follows with an 
account of the objects of the Association and its 
work up to the present, the latest undertaking to 
which he refers being the systematic study of the 
aquatic fauna to be found in cave streams; Mr. E. 
Simpson reviews the life-work in speleology of the 
veteran, M. E. A. Martel, honorary member of the 
British Speleological Association, and honorary 
president of the Sp6teo Club de France at its founda¬ 
tion in 1930. Mr. A. Leslie Armstrong counsels 
caution in “Cave Exploration as a Science” ; and 
Dr. Franco Anelli gives an account of the recent 
descent into La Preta Cavern in the Lessini Mountains 
of the Veronese, Italy, the deepest known cave in 
the world, when a depth of 637 metres (approxi¬ 
mately 2,000 ft.) was reached. At the recent field 
meeting of the British Speleological Association at 
Raping Ghyil Hole, Ingleborough, Yorks, 366 descents 
twwe made and half a mile of new passages were 
ejqpkmd. This is Britain’s largest cave. The history 
of iU *xpLomtion is reviewed by Mr. E. Simpson in 
a eonSwibution, to be continued. Among other articles 

;#valuable record 
under caves, which is being 
^ Dr. Wilfrid Jackson* 
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It will, when complete, show the present location, 
museum or other, of all animal remains and arte¬ 
facts of archeological interest found in British caves, 
ho far as can be ascertained. 

New Penguin-breeding Record at Edinburgh 
The Scottish National Zoological Park at Edin¬ 
burgh has long been famous for its penguins—not 
only for their number and variety and fine condition 
but also for the manner in which they have bred 
there. The king penguin bred first in the Park 
eighteen years ago, and since that time fifteen king 
penguin chicks have been bred and reared. The 
ringed j>onguin and the rockhopper penguin both 
bred in the Park two years ago. These were the 
first occasions on which these three' species have bred 
in Britain, and probably the first time they have 
bred in captivity anywhere. The latest achievement 
of tlr is kind is the breeding of the gentoo penguin. 
The gentoo penguin comes next in size to the king 
penguin. While the king penguin makes no nest 
but holds its single egg on its feet during incubation, 
and the rockhopper penguin and ringed penguin 
make a rough nest of a heap of pebbles, the gentoo 
penguin prefers something softer, and collects dead 
grass, twigs and small sticks which it shapes into a 
symmetrical nest. It was nearly two months after 
the beginning of the nest building that the first egg 
was laid, and a second egg was laid five days after 
the first. Both parents shared in the work of incuba- 
tion, and took their turn* fairly regularly. The first 
egg hatched after an incubation period of five weeks 
and four days, but the second was ‘infertile. The 
chick has a nestling coat of pale grey on the back 
and white underneath, and it was observed to feed 
on the day it hatched. It feeds, as do aU ‘baby’ 
penguins, by taking partially digested fish from the 
throat of the parent bird. 

Acquisitions at the British Museum (Natural History) 
Mr. J. L. Oh a worth-Musters has presented to 
the Department of Zoology 82 birds belonging to 31 
species, and a few field mice, which he collected in 
the High Atlas Mountains, above Marakesh, in the 
early part of the year. Included among the birds 
am examples of the rare crimson-winged finch, an 
alpine accentor, and local forms of the dipper and 
shore lark. The Entomological Department has 
received a welcome gift in the letter-book of Dru 
Drury, a famous collector and describer of insects 
(1725-1803). He was a goldsmith living in London 
who had correspondents in Asia, Africa, America, 
and Australia. This book contains copies, in his own 
hand, of letters written by him to his friends, his 
collectors, and his business connexions during the 
years 1761-1780, and gives a valuable insight into 
entomological proceedings during that period* Ac¬ 
companying this volume, and similarly presented by 
Mr. Charles Dm Drury, are a copy of the auctioneer's 
catalogue of Dru Drury’s collection (1601), and a 
small collection of letters addressed to him by Oid 
Linn^ the youngcr, by A. R. Lewin (from Australia), 
and by other well-known contemporary naturalists* 
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Acoeseions in the Department of Geology include a 
collection of nearly 200 fossil fruits and seeds from 
the Cromer forest bed, all described and figured by 
Mrs. E. M. Reid and her late husband Dr. Clement 
Reid, and now generously presented by Mrs. Reid. 
The Trustees approved the purchase for the Depart¬ 
ment of Minerals of a nugget of well-crystallized 
iridosmine (osmiridium), weighing nearly an ounce, 
from Adamsfield near the source of the Derwent in 
Tasmania. There is a larger nugget already in the 
collection weighing nearly two ounce® and reputed to 
be the second largest nugget of p\ire iridosmine, but 
it is less well crystallized than the specimen now 
acquired. Other important purchases are a slice 
weighing 1,387 grammes of a rare type of meteorite— 
a pallasito—from Springwater, Sascatohewan, a fine 
aurichalciite from Utah, and a fine group of laumontite 
and a large crystal of adularia from northern Italy. 

Televisor# Telegraphy, Telephone 

The word ‘Televisor’ was coined by Mr, J, L 
Baird in 1925 to describe apparatus for television 
and was registered by him as a trade mark. On 
account, however, of the general adoption of the 
word in the United States and elsewhere to denote 
any kind of television apparatus, Baird Television, 
Ltd., has decided to abandon its registration as a 
trade mark, so that in future there will be no re¬ 
striction upon the use of the word in connexion with 
television. ’Televisor* may thus be used in future as 
freely as ‘telegraph* and ‘telephone’. The word 
telegraph was first applied by Chappe in France, in 
1792# to his invention of the semaphore system of 
transmitting messages to a distance; and the word 
telephone was used by Sudr4 in 1828 for a system 
of signalling by musical sounds. It was employed 
in 1844 to describe a powerful wind instrument to 
convey signals at sea during foggy weather. Philipp 
Reis, in 1801, called his ingenious instrument a tele¬ 
phone, so that he may be regarded as the inventor 
of the name of the modem instrument. Alexander 
Graham Bell adopted the word in 1876 for his 
“Electrical Speaking Telephone**. 

The Bari's Court Exhibition Centre 

The new Earl’s Court Exhibition building, erected 
on the site of its predecessor, is approaching com¬ 
pletion* It will be the largest permanent exhibition 
and sports centre in the British Isles. The site covers 
approximately twenty acres, the new buildings 
enclosing nine acres. The main arena is unique, as 
It is the largest concrete building in the country. 
There are no less than six electric railway tracks 
running underneath the site of this exhibition. 
These tracks were covered in by tunnels or bridged 
without interrupting the railway services. The main 
hall itself is 250 feet by 350 feet without columns, 
and has seating accommodation for about 25,000 
people. A swimming pool having a capacity of 2 J 
million gallons of water is provided, An account is 
given in the JCfadNool Tim «* of July 1 of the problems 
connected with the heating and lighting of the 
exhiMtioii, ^ <?omplete ■ designs and estimates were 


got out for all reasonable methods of doing this. The 
first step taken was to prepare designs and costs for 
a complete gener&ting'power station fbrthe Exldbition 
and alternatively to use boiler-house plant for heating 
purposes. This was compared with possible tariffs 
obtained from the Fulham Power Station for an 
electric service for lighting power and complete 
heating of the building by electric thermal storage. 
Tho estimates were considered by the Company and 
- its consultants, the conclusion being that elec¬ 
tricity for all purposes was the beet soheme. The 
Fulham Borough Council has undertaken to carry 
out the complete installation of all the electrical 
plant and services required up to the point of low- 
tension distribution together with the electric thermal 
storage plant, and the work is now on the point of 
completion. A permanent form of fire-fighting equip¬ 
ment is installed at every substation. The heating 
of the whole of the building is oarried out by an 
electric thermal storage hot water plant which is 
much the largest plant of this kind in the British 
Isles. 

History of Alchemy 

Thebe are welcome signs of an awakening interest 
in the history of science, the study of which has until 
recently received surprisingly little recognition among 
the increasing body of scientific workers in Great 
Britain. The appearance last year of Anndla of 
Science, a quarterly journal devoted to the history 
of post-Renaissance science in general, has been 
quickly followed by another publication entitled 
Ambix, which is to deal with the specialized study 
of alchemy and early chemistry. Ambix is, indeed, 
the official journal of the newly founded Society for 
the Study of Alchemy and Early Chemistry, The 
first issue is dated May 1937 ; the second number 
will appear in November 1937; and thereafter it 
will be published as a quarterly. At first sight, the 
subject may appear too restricted to afford material 
for a quarterly periodical, but this impression is 
corrected by supplementary glances at Sir Robert 
Mond’s introduction and the later contents of this 
issue. “Alchemy,** writes Sir Robert, “records not 
only Man’s groping for the truth and for the enrich¬ 
ment of his experiences, but at the same time the 
widening of the Human Mind and the accompanying 
evolution of thought.” 

Another point of view is presented by Prof. J. 
Ruska in his contribution on “Methods of Research 
in the History of Chemistry**. Here he states that 
“we continually need new texts, we need summaries 
of contents, translations and commentaries . , .we 
need also the application of the keenest critical 
methods.'* Ambix has already begun to supply 
materia] of this kind. Thus, Prof. J. R. Partington 
contributes a fully documented article entitled 
“Albertus Magnus on Akbemy” j Dr. F. Sherwood 
Taylor, the editor, writes upon 
Alchemy* 4 i ' Mr. Gerard Heym opens a 
-•dlRpopMaiiBi AfaiaX -jailf.- 

discusses 'Aurm Vt&na Horntri"* There 
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in Addition, a report of a discussion upon chemical 
and alchemical symbolism ; a translation of “The 
Visions of Zosimos”, by Dr. Taylor; and reviews 
of four recent books, including notably Prof. Part¬ 
ington’s “Origins and Development of Applied 
Chemistry” and Prof. J, Read's “Prelude to Chem¬ 
istry”, The nature of these two works, differing so 
widely in scope and treatment, conveys some idea 
of the ambit of Ambix. 

Public Health in British India during 1934 
The annual report, of the Public Health Com¬ 
missioner with tho Government of India (vol. 1 ), 
recently issued, surveys the vital statistics, public 
health and public health services of British India for 
the year 1934 (Government, of India Press, New 
Delhi, 1936, Rs. 6 As. 2, or 10 *,). Tho mid year 
population is estimated to bo 276,763,670, the births 
. were 9,288,897, a rate per 1,000 of 34, and the deaths 
^umbered 6,866,244, a rate per 1,000 of 25. The 
intent mortality per 1,000 live births was 187. Of 
the causes of death, malaria heads the list with 
1,319,026 deaths, and this figure does not include 
the mortality caused indirectly by malaria. Deaths 
from respiratory diseases numbered 483,018, those 
from dysentery and diarrhoea 286,110 and from 
cholera 199,708. Smallpox, with 83,928 deaths, 
caused a greater mortality than plague, with 80,131 
deaths. At the Research Institute, Kasauli, a number 
of cases of snake-bite have been treated with anti- 
venomous serum with a high percentage of recoveries 
—25 out of 29 cases of cobra bite, and 12 out of 13 
cases of bite by Russell's viper. Lieut.-Colonel Jolly, 
the Commissioner, believes that the intensive public 
health propaganda carried out during the last ten 
or twelve years is beginning to bear fruit, and that 
interest is increasing in such matters as rural recon¬ 
struction, nutrition, child welfare and the prevention 
of epidemics* 

Examinations in the United States 
Exaiokatiok, as a teacher's tool, has undergone 
remarkable modification in the past sixteen years in 
the United States. The search for an instrument of 
precision for the use of teachers in examining their 
pupils has engaged the ingenuity of a host of in¬ 
vestigators, irnd the resultant devices, the true-false, 
the completion, the matching, the multiple-choice, 
the one-word, the problem and other objective-type 
tests have, to a large extent, supplanted the essay 
test/ Hie United States Office of Education has 
reoently issued a rej>ort (Bulletin 9/1938, Washington : 
Supi, of Documents. 19 cents) on testing practices 
of seoondary school teachers of 1,600 schools, as 
described by themselves. It appears that, when 
oomtonicting tests, about seventy-four per cent of 
them maketuse principally of the objective type, only 
sixtei^^ chiefly on the essay test and 

make 0911 a! use 'of both. The report 
.** 9 ^ Of 'tests is popular with 

appeals to thera. But it it 
clear that their employment calls for watohful oontrol. 

A them-^fchat a large r 
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number of items can be answered in a short time 
and the subjeot-matter can thus be the more 
thoroughly sampled—lias been unrealised in many 
cases through not using a sufficient number of 
questions. Of intelligence tests, tho report says that 
few teachers really use the results. 

The Swiss Earthquake Service 
The Swiss Seismological Commission, afterwards 
the Swiss Earthquake Service, is the oldest committee 
engaged in the study of earthquakes. For its founda¬ 
tion in 1878, we are indebted to the veteran geologist. 
Prof. Albert Hoim. Two years later, it was followed 
by the British Association Committee on earthquakes 
in Japan, which, on Prof. Milne's return to Great 
Britain in 1896, enlarged its scope as the Seismological 
Committee. In 1883, shortly after the destructive 
Ischian earthquake of July 28, a geodynamic section 
was added to the Central Meteorological Office at 
Romo, which still carries on its useful work of study¬ 
ing Italian and other earthquakes ; and, in 1892, 
the Imperial Earthquake Investigation Committee 
began its similar, but more extensive, work in Japan. 
The Swiss Committee, under the direction of Dr. E. 
Wanner, has recently issued its Jdhre^htricht for 
1936, containing three valuable tables, the first on 
earthquakes sensible in Switzerland, twenty-seven in 
number, none of which reached destructive intensity ; 
the second, of eighty earthquakes with origins os a 
rule less than three hundred miles distant; and the 
third, of a hundred and fifty earthquakes recorded at 
the five Swiss stations (Zurich, Chur, NeuchAtel, 
Basel and Sion), the distances of the origins being 
not less than six hundred miles. 

Discussion on Lubrication and Lubricants 
The Council of the Institution of Mechanical 
Engineers, with the co-operation of other societies 
and institutions, has decided to hold a general dis¬ 
cussion on lubrication and lubricants on October 13- 
16, when a series of some 140 papers from leading 
authorities throughout the world will be presented. 
Tho opportunity will be taken to review the present 
state of knowledge by means of a general discussion 
among those especially interested and qualified to 
discuss the major problems of the subject, with 
objects such as to endeavour to establish a correlation 
between theory ai\d practice and to show how 
bearing design can be applied, to relate academic 
research with trade practice, to obtain current views 
upon bearing metals, and to review the significance 
of laboratory tests, including wear and friction tests. 
An exhibition will be held at the Science Museum, 
South Kensington, to illustrate the subjects under 
discussion, and wilt be devoted to lubricants, bearings 
and bearing materials, m well as to testing and other 
apparatus. The exhibition will be open for a fort¬ 
night from October 18. Support for the discussion 
has been given by twenty-nine British societies and 
technical institutions and by ten over-seSs societies 
and technical bodies. Hie complete proceedings will 
be issued as a bound volume. Advance copies of the 
papers will be available for use at the meetings. 
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Application forms for tickets of admission and for 
copies of papers, and further information about the 
discussion may be obtained from the Secretary, 
Institution of Mechanical Engineers, Storey’s Gate, 
St, James’s Park, London, S.W.l. 

A Naked-eye Group of Sunspots 

A very large group of sunspots, that is likely to 
develop into the largest group so far recorded during 
.the present eleven-year cycle, came into view at the 
mm’s east limb on July 22 in latitude 31° N. The 
date of central meridian passage is July 28*5 ; on 
August. 4, the group will reach the sun’s west limb. 
The gmip comprises a large leader spot and a fol¬ 
lower of composite structure ; these, with companion 
spots, covered no less than 2,000 millionths of the 
sun’s hemisphere on July 24. On July 26 (the date 
of this report) the two chief component spots could 
be distinguished separately with the naked ©ye. 

The Night Sky in August 

This moon is new on August 6 at 12*0 h and full 
on August 22 h at 0*8 h U.T. Conjunction with the 
planet Venus occurs on August 3 at 9 h , and from the 
northern part of England and in Scotland an occulta- 
turn can be seen (sec N attire, July 17, p. 103). On 
August 18 at 23 h , there is a conjunction with Jupiter, 
and on August 24 at 20 h a conjunction with Saturn. 
On August 30 t the moon occults the 6th magnitude 
star, o Tauri, the re appearance at Greenwich taking 
place at 3 b 20 m at position angle 314° from the 
moon’s north point. From sunset until sunrise 
during August, four bright planets are visible. Mars 
sets before midnight; Jupiter is on the meridian at 
21f*Vin the middle of the month, followed by Saturn 
at 2J h : whilst Venus rises at about 1 £ h and is a 
brilliant object in the early morning skies, passing 
between Proeyon and Castor and Pollux towards the 
and of the month. Uranus is nearly stationary in 
Aries and may be picked out from the background 
of stars of similar magnitude (about 6 m ) with the 
help of the map given on p. 57 of the B.A.A. Hand¬ 
book. At about. 21 h the constellations on the meridian 
oiler almost unlimited scope for interesting ‘swoops’, 
which should include double stars such as ot Herculis, 
6 Serpentis, p Cygni, y Delphini and 8 Cephei, The 
latter star is a notable short-period variable giving 
its name to a class of variable which, recognizable in 
the nearer extra-galactic nebulae, enables the distances 
of these remote systems to be determined. Of the 
nebula; and star clusters to be viewed with binoculars 
or a small telescope, the ‘ring’ nebula in Lyra, the 
‘dumb-bell’ nebula in Vvilpecula and the star cluster 
in Hercules should be easily located by means of a 
star atlas. The general outline of the Milky Way 
may also be studied with binoculars, noting the 
bifurcation near the bright star, Deneb, and the star 
clouds near the southern horizon . It may be recalled 
that towards a point at R.A. 18 h 4*>; Dec. +31° the 
solar system is moving into space with a speed of 
12 miles a second. Between August 10 and 12, in 
paxtic^ y the sky may be watched for meteors of 
the Ferseid Stream. An ephemera for the comet 


Grigg-Skjellerup is given on p. 32 of the B.A.A. 
Handbook and. also one for the comet Encke, which 
may possibly be picked up before long on its return 
to perihelion due next December, The periodicity of 
this comet, only 3 * 3 years—the shortest known 
period for a comet—was first recognized by Encke 
in 1818. 

Announcements 

The Earl of Rothes has accepted the appointment 
of chairman of the governors of Faraday House 
Electrical Engineering College, in succession to the 
late Lord Castletown. 

Dr. L. J. Spencer, formerly keeper of minerals in 
the British Museum, has been elected a corresponding 
member of the Soci6t6 G6ologiqu© de Belgique, 

Prop. L. J. Witts, professor of medicine in the 
University of London and physician to St. Bartholo¬ 
mew’s Hospital and Prof. G. E. Gask, emeritus 
professor of surgery in the University of London, 
have been appointed members of the Medical Research 
Council, in succession to Sir Thomas Lewis and Sir 
David P. D. Wilkie, who retire on September 30. 

The Trustees have appointed Dr. S. Ochoa of the 
University of Madrid as Ray Lankester investigator 
for 1937, and Dr. Ochoa began his researches at the 
Marine Biological Association’s laboratory in Ply¬ 
mouth on July 1, his subject being the experimental 
relationship of structure to environment in fishes 
and other animals. This work is a continuation of 
previous researches at Madrid and Heidelberg on the 
same subject. 

The first International Congress of Medioal Public 
Health Officers organized by the syndicate of French 
medical hygienists under the mispices of the Health 
Section of the League of Nations will be held in Paris 
on October 20-21 under the presidency of Prof. J. 
Pariset. Further information can be obtained from 
Voyages Duohemin-Exprinter, 26 Avenue de l’Op^ra, 
Paris le. 

The twenty-ninth Annual Autumn Meeting of 
the Institute of Metals will be held at Sheffield on 
September 6-9. On September 0, Dr. D. R. Pye, 
deputy director of scientific research, Air Ministry, 
will deliver the sixteenth Autumn Lecture entitled, 
“Metallurgy and the Aero Engine”. Further informa¬ 
tion can be obtained from the Secretory, Institute of 
Metals, 30 Victoria Street, London, S.W.L 

The fourteenth annual conference of the Associa¬ 
tion of Special Libraries and Information Bureaux 
(ASLIB) will be held at OonviUe and Cams College, 
Cambridge, on September 24-27, under the pre¬ 
sidency of Sir Harry Lindsay, director of the Imperial 
Institute, who will give an address on “The inter* 
relation between Science, Agriculture and Industry”. 
Further information con be obtained ftaip the 
General Secretary, ASLIB, 21, Museum Street, 
X^ondou, ■], . 
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Letters 


th t Editor 


The Editor does not hold himself responsible fori opin' 
He cannot undertake to return , or to correspond with 
intended for this or any other part of Nature. Nomotice is 

Notes ok points in some of this ypiKK’e lk' 
Correspondents are invited to attach a 


LAB SUM] 


Some New Types of Pleochroic Haloes 

Examination of a largo number of biotite apeci- 
mens from all parts of the world by my students 
and myself 1 has shown the existence of six distinct 
types of pleochroic haloes. Two of these, the common , 
type due to uranium and the rarer thorium type, 
arise from parent radioactive elements of such long 
periods that x-rays are still being emitted and the 
darkening of the ring structure is still progressing 
in these haloes. The remaining four types appoar to 
arise from parents of such short periods that all 
activity must have long since ceased. The first two 
types may be referred to os ‘active 1 haloes and the 
last four as ‘extinct* haloes. 

To avoid premature implications aw to their origin, 
the extinct types will be designated as /l, B, C and 
D. The A type is similar to that described by Joly* 
as “emanation haloes 1 ’. Types B, C and D an' 
believed to be new. A photomicrograph of a <7 type 
halo Is shown as an example in Fig. 1. 



Fig. L. 

The A type has one ring, B has two rings, C three 
rings and D one ring. Certain subsidiary rings, 
mainly due to the actinium family, are occasionally 
found. The results of measurements of ring radii 
with the halo photometer are shown in the accom¬ 
panying-table. 


tyjw 

Ring rtulltw 

In micron* 

Aiwofjftted 

«-p»rfclo!e 

Number in 
group 

A- 

19-80 

Po 

92 

B . ■ 

34*49 

E*U 

24 


8000 

Po 

24 

v v 

34-69 

JUC' 

28 


84*03 

RftA 

25 


19*86 

Po 

21 


is-ai 


26 



expressed by his correspondents, 
writers of t rejected manuscripts 
of anonymous communications , 

tear on p. 200. 

TO THEIR COMMUNICATIONS. 


In the/hi#? Jblumn is shown the a-particle, the 
range ot/vhich agrees with the ring radius within the 
limit of experingmtal error and which appears to be 
the most probalie parent of the halo ring in question. 
The fourth column shows the number of rings actually 
measured on the photometer records of a limited 
number of very good haloes mounted on slides and 
sorted out as to type by visual inspection. 

It is to bo noted that all six types of haloes may be 
accounted for by known radioactive elements, and 
that the ring radii appear to be constant in haloes 
contained in minerals of all geological ages. 

The extinct haloes are fairly common, except 
type D t which is rather rare. All have been observed 
in more than one biotite specimen. Compound haloes 
are also found which arc due to t he superposition of 
two extinct types, notably A and C. Extinct haloes are 
often found arranged along irregular lines the course 
of which has little relation to the crystal directions. 
Often a distinct narrow channel is visible, which 
passes through the centres of the haloes and is some* 
timos surrounded by a faintly darkened tabulation 
the radius of which is that of the haloes. 

It seems cloar that an explanation of the mode of 
formation of these new types of haloes lies in hydro- 
thermal action, but a detailed consideration is beyond 
the scope of this letter, A full account of those 
haloes and a discussion of the mechanism of their 
formation will be given shortly elsewhere, 

G. H. Henderson. 

Dalhousie University, 

Halifax, N.S. 

June 12. 

l Pr< x. Hoy. Sor., A, 146, 50:1, 582 (1934); 168, l»9 (1937). 

* Phil, Tram., 817, 51 (1917). 



Solchicine, ‘Phytocarcinomata* and Plant Hormones 
Colchicine has been shown to produce a bulbous 
hypertrophy of tho root tips and coleoptile of wheat 
seedlings 1 . In these swellings, the appearance of the 
mitotic figures closely resembles those found in 
certain organs of animals treated with colchicine, 
and also in malignant tumours of animals*'*. In this 
respect, the action of colchicine appears to be similar 
to that of B. tumsfaciens , which causes the 'phyto¬ 
carcinomata*. On the other hand, A. F. Dustin 4 , 
Amoroso* and Peyron et al* have claimed that colchicine 
inhibits the growth of malignant tumours in animals, 
I have tested the effect of colchicine on the growth 
of tumours in plants by th© following method. 
Seventy tomato plants (var. Kondyne red), grown in 
pots, were inoculated on the same day, with a virulent 
strain of B. frumefaciens, five inoculations being made 
on the main stem of each plant. The plants were 
then divided into five groups. One group was used 
as a control; colchicine was tested on another 
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group; and the other three 'groups were used for 
experiments that I shall mention later. 

Colchicine in a 1 : 10,000 aqueous solution was 
introduced through a cut in* the stem, by a method 

1 have previously described 7 . On the average, 

2 *6 mgm. of the substance was absorbed by each 
plant during the period March 13-May 14, 1937. 
The accompanying table shows that the effect of this 
treatment was an inhibition of the growth of the 
tumours in the inoculated plants. 

The other throe groups of plants were used in con¬ 
trol experiments, designed to test the possibility that 
hormonal changes in plants influence the growth of 
plant tumours. An attempt was made to influence 
the plant hormones by the following three methods : 

( 1 ) I excluded light from the terminal buds of one 
group of plants by capping them wifli a black cloth*, 
on the grounds that the influence of light on the 
elaboration and circulation of growth hormones in 
plants is well known. 

(2) In another group I removed the flowors, 
because this also influences the elaboration and 
circulation of plant hormones. 

(3) I administered palmitic acid to the last group 
of plants, because jjalmitic acid, administered to 
animals simultaneously with sex hormones, increases 
the effect of the hormones*. The substance was 
administered to the plants in two successive doses 
of 10 ml. of a 5 : 1,000 solution per plant, and the 
solution was poured directly on to the soil. The 
experiments were carried out in ordinary greenhouse 
conditions (the greenhouse was generously put at my 
disposal by Madame A. Fester, of Antwerp). 


Number of pluntu 

16 

10 

10 

6 

80 

Treatment 

Colchicine 

Capped ter¬ 
minal bud» 

Flowers 

removed 

Palmitic 

add 

Control 

Avenag* weight of 
tumours pet plant 

1173 gm. 

1*345 gro. 

2 083 gm. 

1 *510 gm. 

3*406 gm. 

Average weight of 1 
one tumour 

0-211 gm. 

0*206 gm. 

... -.| 

0*277 gm. 

0 228 gm. 

0*444 gm. 

Average number <»r 
tumours per plant 

5*63 

rr |1M r,rTTT 1 r ^ ' iri r T I 

, 0*60 

7*60 

6*60 

6*86 


The table shows that all these three types of treat¬ 
ment produced inhibition of the growth of the plant 
tumours, and it is therefore suggested that inhibition 
was produoed by a hormonal alteration. The possi¬ 
bility therefore cannot be excluded that colchicine 
inhibits the growth of plant tumours in a similar 
way, namely, through the intervention of the plant 

hormonea - LW Havas, 

Institute of Pathological Anatomy, 

University, Brussels. 

June 20. 

1 HfcVfti, X„ NATCKS, 189, 871 (Feb. 27, 1987). 

4ft?'' f and A***- Anatomietee, 

»Dustin, A. I\, Arch, port . $ei . Hot., 5, 88 (1986). 

♦Dustin, A. Bull. Acad. roy. m4d. de «, 487 (1984). 

♦Amoroso,■*. Nwtmx, 185, 206 (Feb. 16, 1986). 

86* ;, l«^f ***** <w«. fr. p. Avd* 4u Crawer, 

X n C. A. lie Conork totem, hate tei. amtre ConcertBremBee, 
1986 . ■ ■ ■ - ' ** 

W., and Hitchcock, B., Cm. Bopct Thompeo* 
and Tstbopp,*., SchvtoM. med. Wedm- 


Interaction of Nuclear Particles 
Foxxowxsro the results of scattering experiments, the 
hypothesis lb now generally favoured 1 that the inter* 
action forces in nuclei do not depend on the charge of 
the particles concerned. Then the general interaction 
potential for two particles 1 and 2 , either of which 
may be a proton or a neutron, can be expressed as : 

U tt - [W 4- *£{I + *H {1 + (v.)}- 

iM{l +(<y,c,)}{l 4- a )}]/<r u ) (1) 

Here is the spin vector of the particle i and the 
formally analogous “isotopic spin vector*’*; t& has 
the value 4 - I, if i is a proton, and — 1 , if vis a 
neutron ; W, B, H and M are four constants. From 
(1) wo obtain (W 4- B 4* H 4* M)J(r) as the potential 
in the ground state of the deutemn. If J{r) is corre¬ 
spondingly normalized we may put: 

W + B + H 4- M * 1 ( 2 ) 

The value of the energy of the singlet state, as 
derived from scattering experiments, is then accounted 
for very closely if we put: 

W - B ~~ H 4 * M » J (3) 

Other relations between the four constants may 
be obtained from the consideration of heavy nuclei. 
As Breit and Fcenberg* first showed, the fact that 
heavy nuclei with extremely large binding energies 
do not exist is explained if we put; 

- AW + 2B - 2 H - M &, 0 (i) 

Further, since heavy nuclei of zero charge are 
oxjjerimentally unknown, we must have 

* 2W 4- B - m - M ^ 0 (ii) 

Further considerations by Volz 4 
led him to eonclude that a x is very 
nearly zero (which is in agreement 
with the results of Inglis*), and also 
that a, is very nearly equal to 0 . 
Taking ~ 0 , the four con¬ 

stants were then completely deter¬ 
mined by Volz. 

An additional requirement has 
hitherto apparently been overlooked : 
all known nuclei show a very large 
degree of spin -neutralization. Even 
in the heaviest nuclei, the total spin 
never exoeeds about 10(A/4ir). Heavy 
nuclei, in which the spin momenta 
all the particles are parallel, must 
This leads to another con* 


of practically 
certainly be unstable, 
dition, namely, 

a # « tW + 2B - H - M ^ 0 (iii) 

This inequality can immediately be deduced by 
analogy with (ii). One has only to note that ( 1 ) is 
invariant if a, B and t, — H are interchanged. 

Condition (iii) is not satisfied by the values of the 
four constants derived by Volz. The assumptions 
a & ** a t *» a* **> 0 lead to equal energies for the 
triplet and the singlet states of the .deuteron, in, 
definite disagreement with experiment. One can 
satisfy all three conditions (Mii) only by taking 
a* A — h The limiting value — J is, however, 
outside the limits for a t inferred by Yds. A 
negative value for a t would not give better agteement. 


Mot* added inproqf. 

The naaimcript irf this no te Was sent to Ur 
who kindly pointed out «hat 
may be 
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estimate, Dr. Volz, however, agrees that the values of 
the force constants calculated under the assumption 
A t » Oj » 0 are shown by the above considerations 
to b© improbable; tho choice a x « a t — 0 should 
be moro accurate. 

N. Kbmmku 

(Beit Scientific Research Fellow). 
Imperial College of Science and Technology, 

London, S.W.7. 

June 18, 

1 Breit, Condon and Present, Phy*. Iiav., 60, 825 (1933). 

1 Cftwwm and Condon, Phy$. Hev,, 60, 8+0 (1930). 

* Brelt and Foanborg, Pkit*. Rev., 60, 850 (1930). 

* Veils, Z. Phy$. f 106, 637 (1937). 

* IngUa, Phy*. Rev., 61, 531 (1937). 


Infra-red Spectrum and Molecular Structure of 
Diketopipemine and Tetramethyldiketopiperazine 
Sanborn 1 has concluded from her work on the 
chemical properties of glycine anhydrido (diketo- 
piperazine), that the molecule exists only in tho onol- 
form (I). In view of the importance of tho dike to - 
piperazine configuration for the knowledge of the 
structure of the proteins, it seemed not without 
interest to look for further means of investigating 
the molecular structure of this substance. A very 
Huitablo method is the analysis of the infra-red 
spectrum. The absorption bands of diketopiporazino 
and its tetraraetliyl derivative were therefore observed 
with a quartz spectrometer in the region 2-8-3-6 (+. 
The effective slit-width was 0*02 (a. Each substance 
was deposited from a suspension in alcohol or ether, 
respectively, as a crystalline layer on the quartz 
window of an absorption cell. Following a suggestion 
of Dr. W. T. Astbury, the cell was then dried in vacuo 
over phosphorus pentoxide for 38 hours, so as to 
eliminate all traces of water which might have been 
adsorbed on the surface of the crystals. The cell 
wae kept dry with phosphorus pentoxide throughout 
the course of the experiments. 


NH NH 



NH NH 


Fig. 1. 

The results are given in the accompanying table. 
The accuracy of the wave-length measurements is 
£ 0 *003 p. 


Absorption Band# op Dikktopipiuuzjne and Tbtjumkthyl- 
MKJETOttPB&AZm 


Wb&fcopipemxine 

Tetranwthyl- 

dlkotopip. 

(Ain**) 

Assignment of bands to vibra¬ 
tion# of molecular group# 

«*»m 

2*0641 

Valence vibration of C “O 

2*968/ 

2*988/ 

groups, flint overtone. 

3 008 

8 013 

! 

Valence vibration of >*~H 

1 group#, fundamental. 

■t-p};:;:'; 

' 3*480) 

Valence vibration# of -CH, 

8^638f 

(column 1) and -OH, (column 

; 9 * 85 ) 

2) group#, fundamental. 


Hfe aangatnont of the baud* to the molecular 
in the table may be understood by 


reference to the formulae, of which I shows the ©nob 
form and II the koto-form of diketopiperazine. The 
presence of an O—H linkage, required by tho former 
structure, would give a band in the region 2*87 *-2 *97 p, 
and ^CH vibrations at 3*20-3*30 p should also 
appear. (If the O—H group were linked to a C—C 
instead of a C C valence, as has l>een suggested, a 
band at 3*03 p would apjxoar instead of that at 
2*87“2*97p.) With the carefully dried specimen, 
however, no trace could be found of either the =®0H 
vibrations or of a band at 3*03 p, so that the bands 
at 2*928-2*953 p cannot be ascribed to an O—H 
vibration associated with the enol-form. They are 
accordingly assigned to the first overtone of the 
C — O group, which is consistent with the koto- 
form of the compound. Additional evidence for 
this form is tho presenco of —OH bands between 
3 *4 p and 3 *0 p, which shows that the diketopiperazine 
molecule cannot possess any double bonds between 
carbon atoms. Furthermore, the similarity of the 
spectrum of the tetramethyl derivative (where no 
possibility of a keto-enol tautomorism exists) with 
the spectrum of diketopiperazine confirms the con¬ 
clusion that in the crystalline state the diketopiper¬ 
azine occurs in the keto-form (II), free from mixture 
with the enol-form. It should be remarked, however, 
that the observations do not preclude the possibility 
that a certain amount of each substance exist© in the 
lootim-form, in which tho hydrogen is linked with the 
0-0 groups instead of with the nitrogen atoms. The 
result of this transformation is a double bond between 
the nitrogen atoms and the carbon of the C(OH) 
groups. It is clear, however, from the occurrence of 
the NH bands, that the diketopiperazine and the 
tetramethyl derivative cannot be wholly in this form. 
A full account of the experiments and a detailed 
interpretation of the observed bands will be published 
elsewhere. 

1 am very much indebted to Prof, A. C, Chibnall 
and Dr. W. T. Astbury for providing me with the 
diketopiperazine and the tetramethyldiketopiperazine. 

Lotte Kbbinkk. 

Imperial College of 

Science and Technology, 

London, 8.W.7. 

June 22. 

1 Sanborn, J. phyt. Vhem. t 39, 1799 (1932). 


Radioactive Isotopes of Element 43 

Prof. E. O. Lawrence, of tho University of 
California, gave us a plate of molybdenum which 
had been irradiated with deuterons in the Berkeley 
cyclotron. The plate showed a strong radioactivity 
due to more than one body. The half-value periods 
are of the order of magnitude of some months. 
A chemical investigation of the activity ruled 
out any radioactive isotopes of zirconium, niobium, 
molybdenum or ruthenium, and shows most probably 
that the activity is due to isotopes of atomic number 
43 (masurium of I. and W. Noddaok). 

Since the chemical properties of this element are 
practically unknown, we investigated the activity in 
order to collect some information on the chemistry 
of 43. This element bears the closest resemblance 
to rhenium, and shows the same reactions as 
rhenium with sulphuretted hydrogen, nitron, etc.; 
but it can be separated from rhenium by the method 
used by Geilmaim and Weibke 1 for the separation of 
molybdenum and rhenium. 




194 


NATURE 


We wish to express our thanks to the Radiation 
Laboratory of the University of California for the 
gift of molybdenum. A more detailed account will 
bo published in the Bend. Lincei . 

C. Perrier. 

E. SEGftfe. 

Royal University, 

Palermo. 

Juno 13. 

’Gdlnmnn and Welbki\ Z. morn, aUgem. Ohemi*, 109, IJfiO (1931). 


Optical Rotatory Power of Turbid Solutions in an 
Electric Field 

In a previous note in this journal 1 , A. McLean 
and I published the results of some experiments on 
the rotation of the plane of polarization of organic 
compounds dissolved in various solvents under the 
action of an electric held. These measurements were 
continued, and the results published in the Philo • 
eophical Magazine 2 by J. Kunz and P. H. Babcock. 

For some solutions the results could be repeated, 
but for other solutions the curves obtained were very 
complicated and could not be repeated, so that the 
explanation of the phenomenon given became doubt* 
ful. These measurements were continued, and we 
found that the solution of methy looter in l>enzene 
showed a slight turbidity, due probably to a sus¬ 
pension of naphthalic anhydride ; indeed the care¬ 
fully filtered solution gave no effect, oven under the 
action of alternating fields so high as 15,000 volts 
per centimetre. Therefore, either some type of com¬ 
pensation is present in this particular solution (such 
as opposite effects on solvent and ester), or the 
magnitude of rotation does not depend so much upon 
the electrical structure as was first assumed. As in 
the present experiment, the expected effect was not 
observed, the dipole induced in the given fields may 
be too small. 

When it was found that the rotation was due to 
a suspension, experiments were carried out using 
finely grounded calcito, quartz, iron oxide (Fe f O t ), 
china clay, sodium chloride, etc., all of which gave 
an effect. The calcite suspension in benzene was one 
of particular interest, since it gave rotations from 
zero to 15° ; in some cases a maximum rotation of 5° 
was observed at about 3,000 volts per centimetre ; 
then the rotation decreased with increasing fields, 
reached a minimum and began to increase again. 
When the field decreased, the curve was either above 
or below the branch obtained by increasing fields. 
These features depended upon the platinum electrodes 
in the polarimeter tube, which were too flexible and 
were moved upon application of the higher voltages. 
The difference in the two paths is due to settling or 
to mixing. The tube was reconstructed by supporting 
the electrodes in three places, and then the rotation 
reached a constant value at comparatively low fields. 

The optical activity of suspensions is well known ; 
it has received much attention by French and 
German physicists and chemists 1 . 

J, Kunz. 

R. G. LaBaw. 

University of Illinois, 

Urbana, Illinois, 

June 5. 

*1*110. Aft*., <7 >.»,m 

* See, tot example, SWfce Proflopin, Am. t, £10 <IS£0. 
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We have been investigating the effect described 
by Prof. Kunz and R. 0. Laltow, first in conjunction 
with McLean, who, however, had to leave it to take 
up other work. Although the solutions were appar¬ 
ently quite clear and free from obvious particles, we 
were led to suspect in some oases that the result might 
be due to very minute crystals in suspension in the 
liqtiid ; we have also heard from Prof. Kunz that 
he has come to the same conclusion. Very careful 
filtration through selected filter papers removes the 
"optical activity. The conclusion is, then, that the 
effect is due to diebroism induced in the particles 
by the electric field, a phenomenon not entirely new, 
although its accurate quantitative investigation is 
beset by numerous difficulties. 

E. B. Ludlam. 

A. W. Phvdk. 

H, Gordon Rule. 

Chemistry Department, 

University, Edinburgh, 

June 16. 

Air-drag and the Equilibrium of Whirling 
Threads 

In the absence of all resistance to motion and 
assuming perfect flexibility, the differential equations 
of motion for a thread which carries a smalt spherical 
‘bob’ and is whirled rapidly about a vertical axis by 
a horizontal arm give us an approximate solution 
for small amplitudes a plane sine wave—with 
reference to moving axes ^leading to the well-known 
formula for plane vibrations 1 . This approximate 
solution throws no light whatever on the stability 
of whirling threads as observed exjierimen tally in 
air: these threads show ‘necks* of appreciable 
amplitude in place of point nodes, the necks increasing 
in diameter the farther they are from the ‘bob’. With 
sufficiently long threads and a large radius of the 
whirling arm, the sine outline disappears altogether, 

J have recently found that if a term Ik? introduced 
for air-drag—assumed proportional to the square of 
the linear velocity—the differential equations then 
admit of an approximate solution which not only 
gives the outline of the thread with surprising 
accuracy but also fully explains the limited stability 
of the system as described by Hall ( loc . eit.). 

For ease in experimental interpretation, the solu¬ 
tion is best referred to moving rectangular axes, the 
vertical axis of whirl being the Z* axis. The form of 
solution is then : 

x = R(1 -fijxV + Ap*** . . Jsinfir, 
y . ) cos ; 

where z is measured from the node of the lowest 
balloon, B is, effectively, the radius of the lowest 
balloon, determined by the radius of the whirling 
arm; £ a is ; m is thread mass per centi¬ 

metre ; <o ia angular velocity of whirl ; M is mass 
of ‘bob’; g is gravitational constant; n is 
(Y M) (i &'$*)& i Y ia ; P coefficient 

of air-drag per oentimetre of vertical thread. 

This solution gives the projection of the spiral 
thread on two perpendicular vertical planes. The 
x-values are conveniently referred to as the ‘centri¬ 
fugal wave’, the y-values as the ‘drag wave 1 , The 
period of the drag wave differs from that of the 
centrifugal wave by the small factor $#*$?, so that 
the positions of minimum amplitude do not eOmeicto 
: exactlywith the nodce of the 
point k dearly shown in photograph b of llflllV 
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not© (loe, cit.). The aocuraoy of this solution appears 
to depend primarily on the magnitude of the ex¬ 
pansion coefficient g and is good, within this limita¬ 
tion, for very large values of the balloon amplitude : 
we are no longer tied to infinitely small amplitudes. 

The value of g is commonly so small that, with 
appropriate corrections which will be self-evident 
from the equations, if r is the radius of the first 
'neck* and E is the radius of the first balloon, then 

P 2 r 

m :i " JtR* 

Measurements of this ‘drag ratio’ are now in pro¬ 
gress, using a coincidence method involving a specially 
constructed prismatic instrument which eliminates 
the slight sway inseparable from these whirling 
systems. 

Very fine threads are found to give larger values 
of the drag ratio than coarse ones in approximately 
the ratio of their diameters, as might he expected. 
There appears to be a slight decrease in the drag 
coefficient with increased whirling speed, which is 
possibly due to increased air swirl in the system or a 
departure from the square law. 

I hope shortly to give elsewhere a full account 
of these measurements and the derivation of these 
equations. 

K. R. Goshawk. 

Experimental Department, 

Fine Cotton Spinners’ and Doublers’ 

Association Ltd., 

Rock Bank, 

Bollington, 

Cheshire. 

July 3. 

‘Hall, H. W., Nature. 188, *>32 (Nov, 28, mm 


Maintenance of the Pulsation in Cepheid 
Variables 


The oscillations induced in the principal modes 
of vibration of a star by a free oscillation in one of 
them, generally of the second order in the correspond¬ 
ing free amplitude, are unimportant unless magnified 
by resonance ; so seems the evidence from Miss H. A. 
Kluyver’s analysis 1 . Hence, the motion in a Cepheid 
variable may be closely approximated to by the 
superposition of the oscillations of two modes of 
vibration, a free one and a forced One with half the 
period* 

The damping constant of this composite motion 
is a weighted mean of the constants referring to the 
components, the weight factors being proportional 
to the energies of the separate oscillations. As* except¬ 
ing exaot oommensurability, the ratio of these weight- 
factors is proportional to the square of the free 
amplitude, the dissipation of the energy of the pulsa¬ 
tion depends on this amplitude. 

As regards the damping constants of the com¬ 
ponents of the motion, it is to be remarked that 


each is the sum of positive and negative terms ; the 
positive terms result from the dissipation of energy 
in the outer part of the star, hence probably are 
mxich larger for the mode of vibration corresponding 
to theforoed oscillation ; the negative terms, result¬ 
ing fromthe generation of energy, probably are of 
the iwutae order of magnitude in both oases. Hence 
the pp««Mty arises that the damping constant 
belonging to the ftee oscillation is negative and that 


belonging to the mode of vibration in forced oscilla¬ 
tion is positive. 

If the damping constants in actual stellar conditions 
have values corresponding to the possibility referred 
to, then the star may adjust its amplitude in such a 
way that the damping constant of the composite 
motion is zero : the pulsation may be maintained 
indefinitely. If a state of affairs is assumed in which 
the amplitude is very small, then the negativo 
dissipation of energy of the free oscillation intensifies 
the motion, until the positive dissipation correspond¬ 
ing to the induced vibration restores the balance : a 
permanent state of pulsation has been reached. 

J. Woltjkk, JtfN. 

University of Leyden. 

1 Bulletin of the Astronomical Instttttfc of the Netherlands, 276. 


Photo-decomposition of Aldehydes and Ketones 

Aldehydes and ketones decompose in the gas 
phase in two main ways 1 . Type I, predominant 
with short chain compounds, may be represented 
ROOR' _ CO I (RR f RR' -f R'R'). Type II, pre¬ 
dominant with long-chain compounds, involves a 
(tracking of the long hydrocarbon chain in a position 
x — p to the carbonyl group, giving a lower carbonyl 
compound and an olefine. 

We recently described* certain results obtained in 
a study of the photo-decompositions of such com¬ 
pounds in paraffinoid solution, in which circumstances 
both types of decomposition were found to occur, 
type I being subject to a marked temperature 
coefficient while type H is not. 

These results have now been extended to other 
carbonyl compounds, and appear to be of general 
significance. Thus methyl ethyl and diethyl ketones 
in 10 per cent liquid paraffin solution show no 
appreciable photolysis at 20° C\, but ready decom¬ 
position according to type I at 100°. 

The products arising from the type I photolysis 
in all ketones studied in paraffinoid solution are 
modified in a very simple but profound way, for 
wheroaH in the gas phase a mixture of the three 
hydrocarbons RR, RR' and R'R' together with an 
approximately equivalent volume of carbon monoxide 
is obtained, in solution the hydrocarbon products 
occupy more than double the volume of the carbon 
monoxide and consist only of the hydrogenated 
products of the alkyl radicals, RH and R'H. None 
of the RR' and R'R' hydrocarbons, previously found in 
the gas phase can be detected. It is clear that the 
free radicals disengaged in the photolysis must mainly 
react with the molecules of the paraffin solvent rather 
than combine together, as they do in the vapour. 
That this is substantially true is shown by the fact 
that an imsaturation develops in the paraffin solvent 
which, on removal of the carbonyl compound by 
distillation in vacuo , con be titrated with bromine 
water, and is equivalent in amount to the unsaturation 
which would be expected from the volume of the 
products. This siiggests a continuous interchange 
of hydrogen atoms between paraffinoid free radicals 
end paraffin molecules, until two such free radicals 
meeting react to give an olefine and a paraffin by 
disproportionation. 

With methyl ethyl ketone, the ethane produced 
is in excess of the methane, and this and a deficiency 
of carbon monoxide with reference to the total hydro* 
carbon produced has been correlated with the 
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presence of acetaldehyde which we were able to 
estimate. These results suggest that the reaction 

CH,CO + CfiHtft+i CH.CHO + i 

can occur in paraffinoid solution. 

Aldehydes differ from ketones in that photo* 
decomposition according to type I occurs in solution 
at room temperatures, and further in that the gaseous 
products ai*e for the most part the same as those' 
in the gas phase. Thus in the case of acetaldehyde 
the main products are methane and carbon monoxide, 
with a alight excess of the former. Butaldehyde and 
isovaleraldehyde behave similarly giving practically 
equal volumes of carbon monoxide and saturated 
hydrocarbon. Both compounds decompose simul¬ 
taneously according to types 1 and II, the proportion 
of each type being approximately the same as in 
the gas phase, and unchanged in the liquid between 
20 ° and - 80° C. 

Since with aldehydes less tlian 2 per cent of 
hydrogen is found, and but little unaaturation is 
developed in the solvent, the mode of type I decom¬ 
position is strikingly differentiated from that of the 
ketones. Thus independent evidence is furnished for 
the conclusion at which we have already arrived*, 
that the hydrocarbon is produced from aldehydes 
mainly in one act, namely, RCHO RH -f CO, 
whereas in ketones free radicals are first formed. 
This conclusion can also be shown to be in aooord 
with the fact that, with ketones in solution, the type I 
decomposition is subject to a marked temperature 
coefficient, while with aldehydes it is not. 

R. G. W. Nobiubh. 

C. H. Bamford. 

University Chemical Laboratory, 

Cambridge. 

July *13. 

1 Notibh wid Appieywd, J. Cham. Soc.. t 874 (1934). Bamford and 
NorrUh, J. Chtm. Soc., HM (1936). 

* Nowiaft and Bamford, Natch*, 188, 1016 (1936), 

'Korrm and Kiikbrfde, J. Chem. Soc., 1518 (1932). Norrlsli, 
Trawl. Farod. 8oc.> 80 , 107 (1934); Acta FhyHca Ckemica VHS8, 
8, 171 (1985). 


Elementary Cell and Space Group of Ethyl-chloro- 
phyllide 

Chlorophyll itself prepared after Stoll 1 is amor¬ 
phous, giving in X-ray photographs only one broad 
ring corresponding to a distance of 4*2 A. However, 
by replacing the phytol group by the ethyl group, a 
crystallizable compound can be obtained. Ethyl- 
chlorophyllide was prepared from leaves of Heracleum, 
following also the method of Stoll. By evaporation 
from etherical solutions small crystals, weighing 
abput 2 y, were obtained in the form of thin equi¬ 
lateral triangles. The crystal form was, as already 
remarked by Willst&tter and Stoll 1 , clearly trigonal 
hemiedrio (symmetry class <7,). 

X-ray diagrams with copper K a-rays were obtained 
by oscillation through various angles about the a-axis 
X1010J and about [1120], the o-axis being parallel 
to the aide of the triangle. 

The dimensions of the elementary coll are j 
a <HN> ± 0*02 A.; c ^ 38 *4 ± 0*2 A. For the 
density, the value 1*11 as found for chlorophyll was 
taken. The number of molecules of C aa H 9 «ON 4 Mg. 
OO t CH # .00*C t H t ,H f O (the crystals were most prob- 
ably those of the a-eomponent) contained in the 


cell was thus found to be 2*7 or approximately 3 ; 
so the exact value of the density is 1*24. 

Jhe X-ray diagrams confirmed the presence of a 
threefold axis, with no symmetry plane through the 
c-axie or at right angles to this axis. So only the 
symmetry ©lasses C$ and Os% are possible, the latter 
being improbable from the external form of the 
crystals. As only those reflections 000/ for which 
l ~ 3 n are found and, further, many of the reflections 
are inconsistent with a rhombohedral lattice, the 
apace group will be one of the pair of enantiomorphic 
groups Cl and 6 T J. In these space groups the centres 
of the molecules, that is, the magnesium atoms, will 
be arranged in spirals around the c-axis. 

A discussion of the observed intensities in relation 
to the shape of the molecules will be given later. 
We intend to investigate also the compounds derived 
from ethyl-chlorophyllide by replacingthe magnesium 
atom by other bivalent metals such as copper and 
zinc. 

J. A. A, Kjrtblaak. 

Laboratory for Inorganic and 
Physical Chemistry. 

E. A. Hanson. 

Botanical Laboratory, 

University, Leyden. 

June 19. 

* WlUstfttter, R., and Stoll, A., ‘‘Untersuchungen fiber Chlorophyll" 
(Berlin. 1913). 


CBstrous Reactions, including Mating, Produced 
by Triphenyl Ethylene 

Dodos and his co-workers have described a 
number of synthetic substances with (estrogenic 
activity. 

We have found that 1*0 mgm. of triphenyl 
ethylene 1 , dissolved in oil, produced full vaginal 
oomifleation when injected into ovarieotomissed mice. 
A dose of 10 mgm. injected in two doses on two 
successive days produced comifloation lasting for 
some eight to nine weeks, and partial oomifleation 
was present for a further period. The injections also 
caused oestrous distention of the uterus. Ten 
ovariectomized mice injected with 10 mgm. of the 
substance were placed with potent males and five 
of these have mated, as judged by the finding of 
vaginal plugs; one of these animals mated twice, 
namely, 3 and 16 days after the injections. 

CBstrous changes in the uterus and in the vulva 
and also mating have been induced in each of two 
hypophysectomized rabbits. 

Although the oestrogenic activity of triphenyl 
ethylene, as estimated by vaginal comifloation, is 
only about 1/10,000 that of ooatrone, yet it can 
produce effects of remarkable duration, and its power 
to produce mating is also noteworthy. > 

The minimum amount of the substance necessary 

in solution of oil is approximately the eame os when 
given subcutaneously. Larger doses given bv mouth 
produce oomifleation lasting for about a week, 

J. M. Robson. 

A. ScHdNB&fttt. 

Departments of Pharmacology and / V 

• Medical Chemistry* \ 1 *:'*•.;. 

Univerait^ EdinbtJrgh. ,/ 




NATURE 


197 


July 31, 1937 

Carotenoids of the Chicken Retina 

The cones of many bird and reptile retinas contain 
brilliantly coloured oil globules. In the chicken they 
are red, golden and yellow "grain 1 * 18 . They possess 
considerable interest, for light must filter through 
them to enter the sensitive cone outer limbs, and 
they may serve, therefore, as a mechanism for colour 
vision 8 . 

Kuhne and Ayres* effected a crude separation of 
chicken retinal pigments into three fractions : 
purplish rod “rhodophano”, golden or orange 
“x&nthophono”, and yellow-green “chlorophane”. 

We have crystallized three such pigments from 
retinal extracts. They are carotenoids, and in suit¬ 
able solvents reproduce closely tbo colours of the 
retinal droplets ; 

(1) The purplish red pigment, astaeone. Epiphasic 
when shaken with benzine and 90 per cent mot Hanoi. 
Soluble in concentrated caustic potash ; precipitates 
as a red soap on dilution with water. Crystallizes 
from methanol-acetic acid in thin, curved, purph' 
blades ; from pyridine in fine needles. Crystals 
insoluble in benzine, almost insoluble in methanol, 
readily soluble in pyridine. The spectrum consists 
of a single broad band, maximal at 477 mg in hexane 
(Fig. la), at 499*5 mg in pyridine, at 497 mg in 
castor oil (used to simulate the retinal oil). 



Fig. 1. 


(2) A golden or orange xanthophylh Shaken with 
benzine and 90 per cent methanol, it is epiphasic 
before and hypophaaic after saponification. This is 
the typical behaviour of xanthophyll esters. Crystals 
from methanol solution are orange-red in colour, 
practically insoluble in benzine, readily soluble in 
methanol. The spectrum possesses three bands, at 
(421), 449*5 and 478 mg in hexane (Fig. 1 6 ), and at 
(430), 463 and 490 mg in castor oil. This is close to the 
spectrum of lutein (447*5 and 477 *5 mg in benzine). 

(3) A yellow or yellow-green hydrocarbon. Epi¬ 

phasic when shaken with benzine and 90-95 per 
cent methanol. Crystals from methanol solution are 
russet in colour, almost completely insoluble in 
methanol, readily soluble in hexane. The spectrum 

possesses three sharp maxima, at 418, 440 and 

469*5 mg in hexane {Fig. 1 c), and at 428, 450 and 
480*5 mg in castor oil. This spectrum lies at much 
lower wave-lengths than that of any known carotene 
except sarcinene (416, 440, 489 mg)*. 

It seems dear from the appearance of the cone 
globules that one of these pigments predominates in 
each of them. The fact that one pigment is acidic, 

one an alcohol and one a hydrocarbon greatly aids 
their separation in vitro. A piwMy similar situation 


is found in the retina of the turtle, Ciemmya inaoulpta*. 
Possibly this chemical differentiation is the basis also 
of pigment segregation in vivo, 

Astacone apparently is synthesized by the chicken. 
We found no trace of it in chicken livers or serum. 
Though none could be found in the egg yolk, red 
cone droplets appeared in our chick embryos on the 
nineteenth day of incubation (37° C.). The hydro¬ 
carbon pigment also may bo synthesized in situ, for 
it has not been identified cither in the egg or in the 
customary chicken diet. 

If the chicken depends upon these pigments for 
colour discrimination, it should fail to differentiate 
monochromatic lights between about 600 mg and 
700 mg, for none of the pigments in cast or oil absorbs 
appreciably in this region. It is significant that the 
pigeon, which possesses a similar system of cone 
droplets, is unable to discriminate hue differences 
between 615 and 700 mg*. 

Gkouok Wald. 

Biological Laboratories, Hyman Zussman. 

Harvard ITniversify, 

(Tam bridge, Massachusetts. 

June 25. 

1 Hannover, A., Arch. Anat., HI4 (1643); colour plate in Firs#, C., 
"Hdbnh. vor«l. Physiol.’*, 4. 555 (1913). 

* Kttbrtr, \V\, ami Ayrrs, W, (Inter*. phyxiol. Imt. IfeUirtborff, 
1. 341 (1878) ; J. Phyriol, X, 109 (1878-79). 

■ SchuItW\ M., Arch. mikr. Anat., 2, 175 (1800) ; Jtoul, IF. E., 
Phytwl. Rev., 18, 43 (1938). 

4 I'bttrgatf, K., Raturmx*., 20, 872 (1932). 

5 Wald, ti., unpublished obuTvatlons. 

4 Hamilton, \V. K. f and Colrmun, T. B. ( ./. Comp. Ptpch., 15, 183 
(1933). 


Position of Maximum Optical Sensitivity of 
Sensitized Photographic Plates 
In one of the first papers 1 on the phenomenon of 
sensitization of photographic plates to the long-wave 
rays of the spectrum by dyestuffs, Vogel noted that 
the maximum sensitivity is often shifted by several 
hundred Angstrom units towards the red in com¬ 
parison with the maximum absorption of the dye¬ 
stuffs in solution. The usually accepted explanation* 
of this phenomenon is that it is due to the displace¬ 
ment of the maximum of absorption of the dye¬ 
stuff by its adsorption on the silver halide. But on 
account of the difficulties connected with measuring 
the absorption by scattering media, this hypothesis 
has not yet been confirmed experimentally. 



Positions of Maxima Optical Sensitivity 
Fig. 1. 


With the aid of the KAnig-Martens spectro¬ 
photometer, we have obtained absorption curves of 
erythrosin and phloxine sensitizers adsort>ed on 
transparent layers of silver bromide sublimated in 
vacuum. They were prepared by a method analogous 
to the method of de Boer 3 * * * * as described in a series 
of papers by him on the adsorption of dyestuffs bn 
sublimated layers of alkali earth metals. 
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In Fig. I, Curves ] and 2 represent the curves of 
the spectral sensitivity of plates sensitized with 
erythrosin and phloxine, reduced to the same number 
of incident quanta. Curves 3 and 4 represent the 
curves of absorption of those dyestuffs adsorbed on 
layers of silver bromide. 

As it is to be seen from the figure, the wave-length 
of the maxima of sensitivity coincides exactly with the 
wave-length of the maxima of absorption of adsorbed 
dyestuffs (erythrosin, 558 mg; phloxine, 563 mg) 
whereas the maxima of absorption of the dyestuffs 
in solution lie at 523 mg for erytlirosin and at 
524 mg for phloxine. 

S. Natanson. 

Cine-Photo-Research Institute, 

Karpov Institute of Physical Chemistry, 

Moscow. 

1 Vogel, H., Her. deui. chem , Gee., 7, 976 (1874). 

* Bouhoeffer, K., and Hsrtcck, "Gnittdlagcn tier Photochemle*' 
(Breeden und Leipzig: Th. Stoinkoptt, 1933), p. 278. 

•de Boer, ,T. H.. Z. phytik. Chem., B, 16, 281 (1932). 


Glyceraldehyde and Embryonic Glucolysis 

It has already been reported 1 . 8 that anaerobic lactic 
acid production from glucose in the chick embryo is a 
true case of non-phosphorylating glucolysis, strongly 
inhibited by dl -glyceraldehyde. As possible inter¬ 
mediates, glycerol, glyceric acid, dihydroxy acetone 
and methylglyoxal wore excluded. We are now able 
to add to the list pyruvic acid and glyceraldehyde.* 
Of the two stereoisomers, only I-glyceraldehyde 
inhibits glucolysis; this corresponds in its con¬ 
figuration to Maotic acid (saroolactic acid) which 
derives from glucose in the body. The inhibitory 
effeot is complete at a concentration of about 
2*6 x 10~* M. The fact that dl-glyceraldehyde does 
not apparently inhibit glucolysis more than about 
90 per cent is duo to a slow enzymic lactio acid 
formation from glyceraldehyde itself. This process 
needs glutathione as co-enzyme and is not based upon 
a primary condensation of trioses to hoxose, as it is 
not inhibited by amounts of fluoride or iodoacetate 
which would be enough to poison a secondary 
glucose breakdown. It is due rather to the non- 
enzymic formation of methylglyoxal under the experi¬ 
mental conditions, which is then converted to lactio 
acid by the glyoxalose present. 

The exclusion of so many 3-carbon compounds as 
possible intermediates of glucolysis proper induces us 
to refer to the work of NeP, who showed an in vitro 
intramolecular shifting of the enol linkage along the 
carbon chain in hexoses, and suggested a similar 
process for the enzymic breakdown of glucose. Such 
a shifting of enol linkages would make it possible 
to understand how Mactic acid can derive from 
d-glucose in vivo . The final step would be an intra¬ 
molecular dismutation... The occurrence of enolization 
and dismutation would explain the inhibition of 
glucolysis proper by fluoride and iodoacetate, which 
also poison (though in different concentrations) the 
enolaso and dismutase of hexosediphosphate break* 
down * 

Joseph Needham. 

Hermann Lehmann, 

Biochemical Laboratory, 

Cambridge. 

* W« are greatly indebted to Prof. H, 0. L. Fischer end Dr. Baer 
of Basel , tor a gtftof d-glyoeraktehyde. 

1 Needham, Howtaeki, Cook end Dixon, Natcur, 18*. 462 (1086). 

' Needham end Lehmann, NiffCWt M», 366 (1937), 

' Nef, JWeNfce 878,1(1010). 
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Technique of the Painting Process in the Temple of 
Vijayalaya Cholisvaram in Pudukottah State 

The ruined temple of Vijayalaya Cholisvaram is 
situated in the village of Narthamalai (10° 80 / N., 
78° 45" E.) in Pudukottah State in South India, 
being about five miles to the north-east of Sifctanna- 
vasal 1 and about 33 miles, as the crow flies, from 
Tunjore*. The temple was probably built in the 
ninth century a.d. during the time of Vijayalaya, a 
Jcing of the Chola Dynasty of South India, The 
details of the paintings, however, have either faded 
or disappeared, due to the vicissitudes of time and 
environment, so that it is very difficult to judge of the 
art as such. But circumstantial evidences go to show 
that the paintings were probably executed during 
the eleventh-twelfth centuries a.d,, and at any 
rate, their date cannot be later than the fourteenth 
century a.d. If they belong to the eleventh-twelfth 
centuries a.d., they should have been contem¬ 
poraneous with the Chola paintings in the Brihadis- 
vara temple* at Tanjore. 

The paintings are executed on the inner walls of 
the front hall of the temple, whioh are constructed 
of large blocks of hornblende-gneiss. The technique 
adopted is a combination of tempera with fresco. 
The painted stuoco consists of the Binzaffo or the 
rough coat of lime plaster with a flue lime wash 
thereon, the latter having been applied while the 
plaster was still wet. Over this is a layer of paint 
of appreciable thickness. The thicknesses of the 
different layers are: painted stucco, 3*3 mm. ; 
rough plaster, 2*3 mm.; lime-wash, 0*4 mm.; paint 
film, 0*6 mra. 

The results of analysis of the rough plaster and the 
paint film (red paint film being chosen for the pur¬ 
pose) are given in the accompanying table. 



Rough 

Red paint 


plaster 

film 


(per oent) 

(per oont) 

Moisture 

1-30 

1*71 

Carbon dioxide 

20*95 

11*67 

Loss on Ignition 

4*29 

11*86 

Silica (8iO t ) 

37*83 

38*86 

Iron and Alumina (Fe,0„ Ai»0,) 

1*79 

7-63* 

lime (CaO) 

31*78 

25*09 

Sulphuric anhydride (SO,) 

0*08 

0-27 

Magnesia (MgO) 

0*66 

1*68 

Undetermined (mostly alkalis) 

1*88 

1*24 


100*00 

100*00 


* A1,0, being only 0*73 per oent. 

The high value of the loss on ignition of the paint 
film, amounting to 11*86 per cent, is significant, and 
goes to show the presence of organic matter in the 
paint film used as a binding medium. 

The only inert material used with the lime is sand. 

So far as the pigments are concerned, lime has 
been used for the white, carbon for black, yellow 
and red ochres for yellow and red and terre verte 
for green. There are traces of a light, bluish-green 
colour, but sufficient quantity of it is not available 
for identifying the blue pigment. 

Full details of the investigation will be published 
elsewhere. 

S. Pahamasivan. 

Chemical Laboratory, 

Government Museum, 

Madras, 

July 5. 

1 NA*UM, 180, U4 (10371. 

v i*v*67 (1886). iJsU 

4 * 281 * 840 . ' : ' 
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Neural Induction by Plant Tissues in the Ectoderm 
of the Gastrula of Triton taeniatus 

To investigate the problem concerning the inductive 
action of plant tissues in the ectoderm of the gastrula, 
plant tissues rich in nuclear and plasmatic content 
wero used, such as meristem, cambium, ovaries and 
anthers. Fragments of these tissue, living or dead, 
were implanted into the blostocoele of an early gastrula 
of Triton . 

Foxir series of experiments wero carried out. In 
the first series, fragments of oat root meristem wore 
inserted either in the fresh condition or after sub¬ 
jection to short boiling in water. Thickenings were 
formed in the ectoderm at the points in contact with 
the implant. In the second series, pieces of growing 
points of potato shoots were used, fresh or boiled. 
A greater proliferation of the ectodermal cells in the 
region of contact took placo. In the third scries, 
fresh cambium of the birch tree was grated and 
introduced immediately into the blastoooeie of a grow¬ 
ing gastrula. Clear instances of indxictions of neural 
plate were obtained, the superficial and deep layers 
showing a definite differential effect. As might bo 
expected, the cambial layer was the most effective. 
The reason for this may be that the more tender 
membranes of the cambium are more easily destroyed 
by grating. The fourth series forms the control, and 
shows that the cell membrane is on insurmountable 
obstacle for inducing substances. Plant subjects such 
as anthers or whole stamens were implanted with 
unimpaired cell membranes. In these oases no 
induction was obtained. 

Our results contradict those of Holtfreter’s work 
on plant material (1934, p. 348)\ but they suggest 
an explanation of the negative results of his experi¬ 
ments. Holtfreter used plant objects containing much 
nutritive nfaterial (pieces of banana, dough of wheat 
flour, potato starch). 

The unity of plant and animal tissues thus shown 
may find corroboration in the biochemical field. 
Butenandt and Jacobi (1933) 8 extracted folliculin 
from palm seeds. This folliculin was identical with 
the folliculin C 1# H„0 8 . Skariynski (1933)* obtained 
a hydrate of follioular hormone from flowers, whereas 
up to that time this substance had only been obtained 
from the urine of pregnant women and from the 
placenta. 

M. N. Raoozina. 

Laboratory of Embryology, 

Institute of Experimental Medicine, 

Moscow. 

1 Holtfreter, J„ Archiv f . EfUwicklunetmtch., 182, 226 and 302 
1234 ). 

1 Butenandt, H., and Jacobi, H., Z. phynioL 218, 101 (1983). 

1 Skareynakl, B. t Natvrb, 181, 706 (1038). 


Neural Induction by Fragments of Dead Tissues 
and Organs of Amphibia and Mammalia in the 
Ectoderm of the Anuran Gastrula 
In the springs of 1934 and 1035, experiments were 
made on the influeuoe of pieces of dead tissue (killed 
by means of desiccation, boiling and treatment with 
alcohol) on the ectoderm of the gastrula of Anura, 
and testa were carried out in which parts of organs 
of tadpoles and adult Mammalia were implanted into 
the blastoooeie cavity of the gastrula. 

Embryos of Bufo mridis proved to be the best test 
material, b**t eggs of Rana mnderUa were also used. 
AU teete gave positive result*- Pieces of the upper 


lip of the blastopore wore desiccated at 60°, others 
were boiled in water. Some were fixed in 95 per cent 
aloohol, and later resoftened. 

Fragments of muscle, brain and liver were the 
most effective of all the organs of anuran tadpoles. 
Fragments of mammalian organs, especially of liver 
and of kidneys, showed the highest inductive capacity. 
Our results confirm the work of Holtfreter (1934) 1 , 
who lias shown that mammal ion tissues are the most 
effective in inducing axial organs, and add weight 
to the view that neural induction is chemical in 
nature. 

G. A. Schmidt. 

Laboratory of Embryology, 

Institute of Experimental Medicine, 

Moscow. 

1 Holtfreter, J., Archiv Entwkklunytmevh., 132. 226 and 302 
(1934). 


Distribution of the Biting-louse 
The biting-louse, lieAerod^xus lorujitarHus (Piaget), 
is primarily a parasite of certain didelphian mammals 
(Macropodidae), but it has been found also upon non- 
didolphian hosts. It has been recorded from domestic 
dogs, a jackal, a coyote, Oncifrlis salinarum , and a 
man ; also from the passerine bird Cor one australis. 
We have examined the original specimens of most 
of these records and, in addition, have a number of 
new records from the dog. 

This straggling is of interest from two points of 
view. First, the parasite has bocomo established upon 
one of those non-didelphian hosts, the domestic dog, 
and is even the usual dog louse in some localities. 
Secondly, on this host it appears to have a geo¬ 
graphical and local distribution. Of the conditions 
necessary for the establishment of a louse species on a 
host other than its ‘phylogenetic* host nothing is known; 
but with the apparent opportunities for transference 
it is amazing that it 1ms not occurred more often. 
The earliest date recorded for the occurrence of the 
parasite on a non-didelphian host is 1902, in Africa. 

On examining the locality records, there seems to 
be a definite geographical distribution such that it 
occurs only in temperate and tropical areas, roughly 
confined between lat. 40° N. and lat. 40° 8. Thus, 
we are informed that the parasite is not known from 
the U.S.S.R., or from Canada; and it does not 
appear to occur in Europe. The information, from 
the literature in our records, indicates that within 
the two parallels of latitude the distribution is 
localized. 

We are indebted to a great number of workers for 
our data. Accounts of the distribution and of the 
diagnostic anatomy of the parasite are in preparation. 

N. J. B. Plomley. 

Molteno Institute, 

University of Cambridge. 

Gordon B. Thompson. 
British Museum (Natural History), 

London, S.W.7. 

July 2. 

“The Handbook of British Birds" 

As many ornithologists are already aware, a new 
edition of “A Practical Handbook of British Birds** 
has been for some time in preparation. We should 
be very grateful to any of your readers who would 
now send us notes of any omissions or errors in the 
Original work, and of any unpublished observations 
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which would make the work more accurate and com* 
plete. Should secrecy in regard to locality be neces¬ 
sary, this will be rigidly respected. 

Since the “Handbook” was completed twelve 
years ago, such a vast amount of matter relating 
to distribution, migration, breeding-habits and food 
has been published, both at home and abroad, that 
the revision made necessary is a very heavy task 
involving the rewriting of most of these sections. 

Moreover, field characters, habitat, song and 
‘habits 1 generally, to which very little spaco was 
devoted in the original work, will be greatly expanded, 
and these new sections are being undertaken by Mr. 
B. W. Tucker (with Mr. Charles Oldham’s kind 
approbation). 

The new work will be very fully illustrated in 
colour, the aim being to show all the birds in so far 
m possible all their plumages. Such a series of ilhis- 
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t rat ions is not now available to British ornithologists, 
and it is hoped that this new feature will greatly 
enhance the usefulness of the work, especially to 
observers in the field, 

The original “Practical Handbook” will be in fact 
so much a new work that we consider an alteration 
of the title to “The Handbook of British Birds” 
justified. 

Ah it is proposed to publish in live volumes at 
six-monthly intervals, beginning next spring, wo 
shall be glad to have now any notes relating to the 
order Pass ores. It would be a convenience if observa¬ 
tions concerning breeding habits or food were sent 
direct to the Rev. F. C. R. J'ourdain at Bellevue Road, 
South bourne, and all other notes to me at Gracious 
Pond Farm, Chobham, Surrey. 

H. F. Wmittuuv. 

July 21. 


Points from Foregoing Letters 


Thhkjd new typos of ploochroio haloes have been 
found by Prof. G. H. Henderson in the course of an 
oxtended examination of biotite spocimens. Appar¬ 
ently these are due to certain elements of the uranium 
family, and are of hydrothermal origin. 

A table comparing the ability of colchicine to reduce 
the size of plant tumours (induced in tomato plants by 

B. tutmfacisna) with the effect produced by palmitic 
acid, by removing the flowers, or covering the terminal 
buds, is given by L. Havas. The author infers that 
colchicine, like the other factors mentioned, inhibits 
the growth through the intervention of plant hor¬ 
mones. 

Dr. N. Kemmor gives a condition that must be 
satisfied* by nuclear force-constants in order to 
account for the fact that nuclei with very large spin 
do not exist. The force constants previously derived 
by Volz must be altered to fulfil this condition. 

Dr. Lotte Kellner concludes, from infra-red 
absorption spectrum observations, that in the dry 
crystalline state the molecules of diketopiporozine 
and tetraraethyldiketopiperuzino exist in the keto- 
form free from mixture with the onol-form. 

A radioactivo element formed in molybdenum 
irradiated with douterons hn« boon investigated by 

C. Perrier and Prof. E. Sogre. They attribute the 
radioactivity to isotopes of atomic number 43 
(masurium), and find that their reactions are similar 
to those of the element rhenium. 

Further experiments by Dr. J. Kunz and others 
show that the rotation of the plane of polarization 
attributed by J. Kunz and P. H. Babcock to organic 
compounds dissolved in various solvents, under the 
influence of an electric field, is in reality due to the 
dichroism induced in susj>endcd particles by the 
electric field, a phenomenon already known. 

An approximate solution of the differential equa¬ 
tions of motion of loaded, flexible threads whirling 
about a vertical axis and subject to air-drag has 
been developed by E. E. Goshawk. The solution 
accounts for the limited stability of such systems 
and is not materially affected by the amplitude of 
whirl. A simple method is indicated for measuring 
the air resistance to the motion of cylindrical threads 
-trough or smooth—at high whirling speeds. 


Dr. J. Woltjer, jun., points out the possibility of 
the existence of a self-regulating mechanism which 
would maintain the pulsation of a star, depending 
on the superposition of the oscillations of two modes 
of vibration, a free and a forced one. 

Two types of decomposition of the methyl-ethyl 
and diethyl ketones in 10 per cent liquid paraffin 
solution, are described by Prof. R. G. W. Norrish 
and C. M. Bamford. They find that solvent molecules 
react with the radicals liberated by the photolysis. 

An X-ray investigation by Dr. J. A. A. Ketelaar 
and E. A. Hanson of the ethyl derivative of chloro¬ 
phyll, said to be the first of the chlorophyll deriva¬ 
tives to bo examined by the X-rays, indicates that the 
molecules are arranged in spirals. 

Three crystalline pigments belonging to the group 
of carotenoids have been obtained by Dr. G. Wald 
and H. Zussman from extracts of chicken retinas. 
On© is purplish red (astacene), another a golden or 
orange xanthophyll, and the third a yellow or yellow - 
green hydrocarbon. None of these absorbs light in 
the region 600-700 mg, and the authors suggest 
that the chicken, like the pigeon, may be unable to 
discriminate hue differences in this region. 

Curves showing that the maximum sensitivity of 
photographic plates sensitized with dye-stuffs (ery- 
throsin and phloxino) corresponds with maximum 
absorption by those dyes when absorbed on layers 
of silver bromide (but not with their maximum 
absorption when in solution) are submitted by 8. 
Natanson. 

Dr. J, Needham and H. Lehmann have investigated 
the inhibition of embryonic glucolysis by glyoeralde- 
hyde—it is due only to Z-glyceraldohyde. The fact 
that the inhibition is apparently incomplete is due 
to lactic acid formation from glyceraldehyde itself. 
This is brought about by its transformation into 
methylglyoxal, which is then converted to lactic acid 
by glyoxalose. 

8 , Paramasivan reports that the paintings in the 
temple of Vijayolaya Cholisvaram at Narthamalai in 
Pudukottah State (South India) have been executed 
in a technique which is a combination of fiasco with 
tempera, Lime, carbon, yellow and red ochres, and 
terrC verte have been used as pigments, 
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Research Items 


The Quinault Indians, Washington, U.S.A, 

The Indians who speak a Salish dialect liv<^cl in 
a region of the State of Washington, of which the 
Quinault River, with its valley, was the heart. In 
addition to the region (framed by the river, thoy also 
occupied a district along the boaoh between a point 
near the mouth of the Raft River and a spot near 
the present site of the village of Pacific Beach, or 
the mouth of Joe Creek. In practice, their boundaries 
were not strictly defined, and the feeling of owner ship 
or exclusive right to this territory was unheard of. 
The heights above the source of the river were more 
or less common hunting ground for several neighbour' 
ing tribes. The whole region was covered with a 
luxuriant growth of vegetation. In 1855, thoy ceded 
part of their territory to tho Government, and since 
then have lived in the present Quinault Indian 
Reservation. Between 1925 and 1927 they wore 
visited on three occasions by Mr. Ronald L. Olson 
under the auspices of the Department of Anthropo¬ 
logy, University of Washington, for the purpose of 
studying the vanishing relics of their tribal culture, 
of which there lias been no systematic description 
( Unit). Washington Pub. in Anthrop., 6, 1), “Quinault** 
is a corruption of “kwi’nail”, the name of the largest 
settlement situated at the sito of the present village 
of Taholah. A list of tliirty-eight village settlements 
which had existed along the course of tho river was 
obtained, while some seventy-seven place-names were 
collected. An approximate estimate for tho popula¬ 
tion at the beginning of the nineteenth century is 
eight hundred. Their most important economic 
activity was the taking of salmon, of which the great 
run began in March or April. During the run, the 
men virtually lived at the weir, the fish being passed 
to the women for dressing and curing. After the 
run, a variety of activities was open. Some might 
go to the mountains for hunting elk, boar and deer, 
others might go to the coast to gather clams, while 
for every household the winter’s supply of bark, 
grass and roots for baskets and clothing had to be 
gathered. 

Daylight Illumination for Clerical Workers 

An interesting investigation into the problem of 
the daylight illumination which ought to bo provided 
for clerical workers has been described by L. H. 
McDermott (“Daylight Illumination Necessary for 
Clerical Work”, Dept. Soi. and Indust. Res., Illumina¬ 
tion Bee. Tech. Paper No. 19. Pp. iv + 14+2 plates. 
London : H.M. Stationery Office, 1937, 0d. net). 

A mechanical method was devised to ascertain the 
value of daylight illumination below which workers 
will make use of artificial light. Briefly, the method 
employed consisted in photographing a micro- 
ammeter connected to a photo-electric cell, the 
motive force for working the camera being derived 
from the current in the lamp oircuit when the subject 
first switched on the light. The photo-cell was 
exposed to daylight in a fixed position in one of the 
Office windows, and the reading of the micro-ammeter 
thus bore a definite relation to the illumination at 
any particular desk. This relation was determined 
for each desk occupied by a subject under investi¬ 


gation, and thus it. was possible to calculate the 
daylight illumination at any desk at the moment 
when tho worker made vise of the desk light. The 
rosults of more than a thousand observations made 
in a study of seventeen typists aro analysed and 
tabulated. The illuminating value at which the 
average subject needed artificial light was about 
5 foot-candles. Individual subjects varied somewhat 
in their minimum requirements, but the conclusion 
that 5 foot-candles is the minimum daylight illumina¬ 
tion requirement of the average typist appears to he 
justified. This result can be applied to determine 
the average lighting-up time at any season of the 
year for any given point in a room if tho day¬ 
light factor for that point is known, and if data 
concerning the variation of outdoor illumination 
throughout the day at all times of tho year am 
available. A table is given showing, for positions 
with various daylight faotors, the periods for which 
natural illumination is sufficient for typists work¬ 
ing at desks with specified daylight factors. The 
figures relate to a non-urban locality in the south 
of England. 

Age and Stock of Blue Whales 

The corpora lutea of whales regress into corpora 
albicantia, but apparently never become entirely 
absorbed, so that the ovaries retain a record of the 
total number of ovulations during the life-history of 
any female. From material examined in the antarctic, 
and ovaries extracted and sent to London by whaling 
factories thoro, together with date of length, sexual 
condition, and ankylosis of vertebral epiphyses. 
Aloe H. Laurie 1ms deduced certain important con¬ 
clusions regarding the antarctic Blue whales (Dis¬ 
covery Reports , 15, 223 -284, 1937 ; Oumb, Uiiiv, 
Press, 9s. not). The onset of maturity corresponds 
with the accumulation of eleven corpora lutea in the 
ovaries, and a minimum body-length of 80 feet, 
which is attained at ten to eleven years of age. 
Breeding may take place every two years at beet, 
and a possiblo average rate of once in two and a 
half years is suggested. The oldest females taken, 
probably about thirty years of age, showed no sign 
of diminishing fertility. The age distribution of the 
females points to a progressive fall-off in the rate of 
recruitment of the stock in recent years, so much so 
tliat the author considers it now to be insufficient to 
compensate for the slaughter of modem intensive 
whaling. Another suspicious fact bearing upon the 
same point, is the decrease which (contrary to tho 
analysis mode by Hjort, Lie and Ruud) is shown in 
the average length of females captured. From 
82-30 feet in 1930-31, the average length has fallen 
to 78*99 feet in 1935-36, which means that on an 
average females are killed before they have even 
begun to reproduce, and in accordance with this the 
percentage of immature females captured has risen 
from 15-16 in 1930-31 to 41*67 in 1935-36. These 
conclusions point to a serious situation. It would 
appear that the stock of antarctic Blue whales is 
steadily being encroached upon, since the annual 
breeding rate is insufficient to cope with the annual 
destruction (see also p. 180). 
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A Pteft of the Rhododendron 

Mb. G. Fox Wilson has directed the attention of 
gardeners to the appearance in Groat Britain of a 
leaf-hopper, Graphocephala coccinea , upon the leaves 
of species of Rhododendron and Kalmia (J. Roy . 
ffort . Soc., 62, Pt. 5, May 1937). The pest normally 
inhabits the eastern half of the United States, It 
seems to cause little direct damage to its host, 
but apparently allows bacteria or fungi to enter 
the plant tissue, and thus induces secondary in¬ 
fection. Applications of nicotine are recommended 
where it is necessary to control the activities of the 
j>est. 

Chemical Analyses of Rocks and Minerals 

Bunn. #78 of the Goological Survey of the United 
States is devoted to a record of analyses of rocks and 
minerals made in the Laboratory of the U.S. Geo¬ 
logical Survey during the years 1914-36. It is 
supplementary to Bull. 591, which contains the 2,789 
analyses made up to January 1, 1914. In the present 
compilation, for which K. C. Wells, the present chief 
chemist, is responsible, the details of 1,533 additional 
analyses are given, including 444 of igneous and 
crystalline rocks ; 303 sedimentary rocks ; 115 clays 
and soils ; 166 ores and gangue materials and 615 
minerals. Although many of the analyses have already 
been published, a considerable number have not 
hitherto been recorded. Moreover, those published 
are very widely scattered, and some of them would 
be impossible to find without a great expenditure of 
time. The Bulletin is therefore likely to be of great 
value to petrologists and mineralogists. No attempt 
is made to recalculate the average composition of 
the earth's crust, but Foreman's figures for the 
abundance of all the elements—based on the whole 
of the data available up to 1932—are reproduced 
from -their relatively inaccessible Russian source. 
Attention is directed to Fersman’s now term clarkt 
to designate a unit for indicating the relative abun¬ 
dance of an element., either by weight or by number 
of atoms, in any particular type of rock or in the 
earth’s crust, in honour of F. W. Clarke, who did 
so much for geochemistry, especially on the statistical 
side. 

Size of Particles Responsible for Ferromagnetism 

Dia- and para-magnetism can be explained almost 
entirely on the basis of the magnetic properties of 
single atoms; but the phenomena associated with 
ftoomagnetism only appear in aggregates of atoms 
arranged in a certain manner. These aggregates, it 
is estimated, should be of ultra-microscopic dimen¬ 
sions. It is therefore to be expected that a study of 
the structure of aerosols of iron and nickel with the 
ultra-microscope should yield some information on 
the size of the elementary magnets of these ferro¬ 
magnetic substances. Observations by this method 
are reported by D. Beischer and A. Winkel {Natur- 
wit*., 25, 420; 1937). The nickel and iron aerosols 
were produced by the thermal decomposition of nickel 
tetracarbonyl and iron pentacarbonyl, respectively, 
in nitrogen. Examination of the aerosols under the 
ultra-microscope showed that the particles were chain¬ 
like. This is unusual for this type of sol, which more 
Often forms spherical aggregates, chain-like particles 
being formed only when some directive force is 
operative. It is suggested that the force in this cose 
is magnetic. The view is supported by the fact that 
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the velocity of aggregation is considerably greater 
than is usual with aerosols, and that if the aggregation 
takes place at a temperature above the Curie point, 
no chain-like particles are observed, but aggregation 
results in the forxnation of spherical particles. 
Estimation of the size of the smallest particles of 
which the chains are composed from the widening 
of the Debye-Scherror diagram gives results which 
are in agreement with the requirements of the Weiss- 
Heisenberg theory of ferromagnetism. Experiments 
’ are also described which indicate that the magnetism 
of the particles is spontaneous, and not induced by 
the earth's field. 

Polymorphic Changes of the Alkaline-Earth Carbonates 

An interesting application of Hahn’s emanation 
method of investigating changes of structure of solids 
has been made in the examination of the poly¬ 
morphic changes of calcium and barium carbonates 
(K, E. Zimens, Nalurwis8. } 26, 429; 1937). The 
ourve of amount *of emanation evolved against 
temperature indicates a transition in the case of 
calcium carbonate from the aragonite to the hexagonal 
calcite structure at about 600°. The change is mono- 
tropic. Barium carbonate shows an enantiotropic 
change at 800° from the rhombic to the hexagonal 
form. A further transformation at 982°, which 
has been reported in the literature, could not be 
detected. 

Mud Fluid for Pressure Drilling Conditions 

A heavy loaded mud should be used in conjunction 
with pressure drilling equipment when very high 
pressures are to be dealt with. Also, it may be 
convenient to use a mud of this description in cir¬ 
cumstances where pressure could be controlled equally 
effectively either by back pressure or by a loaded 
mud fluid, for in the event of a formation being 
encountered where a higher pressure exists such 
pressure can be immediately controlled by increasing 
the back pressure applied at surface. Dr. J, T. 
Evans, in a paper presented to the Burma Branch of 
the Institution of Petroleum Technologists on May 4, 
pointed out that the preparation of loaded muds has 
two stages : mixing clay or shale with water to give 
an ordinary rotary mud and afterwards mixing 
barytes with this mud until the desired weight is 
achieved. It is clear that the desired final char¬ 
acteristics of the mud must determine the type of 
shale ot clay to be used, but the clay best suited for 
a loaded mud base is not necessarily that beet suited 
for an ordinary mud, since if ordinary mud should 
become viaoous at slightly higher weight it would 
involve heavy expenditure on barytes to produce the 
final loaded product. This factor and the properties 
of weight, stability, viscosity and reaction to chemioals 
used to reduce viscosity should all be taken into 
consideration when preparing a specification for 
loaded mud. Then again, conditions are materially 
altered when the mud is put into service. Pressure, 
temperature, etc., are liable to have some effect on the 
characteristics of the mud, and these factors must 
be borne in mind when assessing the usefulness of a 
given loaded mud. Finally, it is quite probable that 
the admixture of drilling mud with formations pene¬ 
trated and the phenomenon of thixotropy, whereby 
alternating gel and sol conditions ate produced, 
will alter the characteristics of the loaded fluid in 
.service. . 
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Science and the Conservation of Food* 


Agencies Affecting Foods 

^T^HERE are many agencies, biological, chemical 
X and physical, which may affect foodstuffs, either 
by spoiling their appearance or rendering them unfit 
for consumption. Bacteria are most important among 
the biological factors, but yeasts and moulds, which 
may either aid or hinder preservation, have also to 
be considered ; and then there arc such animal pests 
as sugar- and oheeso-mites, moths, rats and beetles, 
all of which may damage the raw material used in 
food manufacture, or attack the finished pro¬ 
ducts. 

Food products have also to be protected from 
heat, dampness, the oxygen of the air and sometimes 
from light as well. These last two factors, acting in 
association, produce the bleaching or discoloration 
which is sometimes seen in bottled fruit, whon pieces 
of the fruit project beyond the syrup into the space 
at the top of the bottle. Then again, canned food 
must be protected from the action of acids and salts 
which might corrode the tin. 

There are also substances contained in the food¬ 
stuffs themselves which may have a destructive 
action, namely, the enzymes. Those are present in 
both vegetable and animal cells, but they can exist 
independently of them. One enzyme having an 
important bearing on food preservation in connexion 
with jam-making is pectase, which, if it is allowed 
to do so, will destroy the pectin which is responsible 
for the ‘setting* property of jam. Jams, in fact, 
present a number of problems to the manufacturer, 
and the way he has been helped to solve these is a 
good example of the assistance which science has 
rendered to industry. 


of inversion should take place if no crystallization 
is to occur. Thus, if the sugar is under-inverted too 
much sucrose is left and this crystallizes out. If, on 
the other hand, it is over-inverted, too much dextrose 
is formed and this crystallizes out. As fruits vary 
very much in the amount of acid they contain, the 
manufacturer must bo able to discover the dogree of 
inversion taking place, and modify his prooess 
accordingly. 

The setting property of jam has already boon 
mentioned, and it is important to remember that 
unless jam is properly set it cannot be transported 
and handled. It is therefore necessary to make use 
of the pectin naturally occurring in fruit cells. Pocfcin 
is a complex of different substances, and therefore 
its properties vary from one fruit to another ; for 
this reason the setting properties of some fruit juices 
are superior to those of others, for example, goose¬ 
berry, rod currant and apple are good, while straw¬ 
berry is poor. Now, pectin must be protected from 
the naturally occurring enzyme, pectase, which 
destroys it. So long as the cell struoturo remains 
intact, the pectase does not attack the pectin, but 
in fruit which has become damaged by bruising, the 
pectase appears to get out of control, and in the case 
of raspberries all the pectin may disappear Lu twelve 
hours. In this fact lies tho justification for manu¬ 
facturers using “added fruit juice’* or “pectin” in 
tho making of jam. 

Pectin may also lose its jellifying powers by the 
action of prolonged heat. It is therefore necessary 
to eliminate any ovor heating in the manufacturing 
process, and this is not always easy whon large 
quantities of liquid have to be dealt with. 


Jams 

Substances of importance for the keeping quality 
of jam are held in solution in the water it contains, 
for example, sugar, acids and salts, The osmotic 
pressure of these substances, the sugar in particular, 
oan be responsible for protecting the jam from the 
growth of moulds, because, for germination, a mould 
spore must first absorb water. If the osmotic pressure 
of the jam is equal to or greater than that of any spore 
which falls upon it, either no water will pass from 
the jam to the spore or the spore will lose water and 
so dry up and eventually die, and in both these cases 
its further development will be arrested. The British 
Food Manufacturers' Research Association has actu¬ 
ally determined the minimum percentage of solids 
necessary to bring about this condition. 

There is, however, still a risk of moulds developing 
in a jam if the relative humidity of the atmosphere 
to which it is exposed is above 82 per oent.. Then 
the jam will absorb moisture and so its osmotic pres¬ 
sure becomes lower than that of the mould spores. 

Another defeot frequently arising in jams is. 
crystallization or granulation of the sugar. In the 
jam-making process, sucrose is inverted by the boiling 
acid, and it is necessary that just the right degree 

British Food “ 


Meat Products 

The processes of jam-making are more familiar to 
the public than those of meat preservation. An 
important difference to bear in mind is that meat 
has no natural acids to assist the preservation process. 
Meat, if it is to be kept, must be protected from 
putrefactive bacteria, which though harmless in them¬ 
selves feod upon animal and vegetable debris, gradu¬ 
ally converting them into ammonia and carbon 
dioxide, etc. 

Refrigeration deprives the bacteria of water which 
is necessary for their growth, the water in tho meat 
tissues being converted into ice. The bacteria are 
not necessarily killed, but their development is 
inhibited. Some of the bacteria oan grow at tempera¬ 
tures around freezing point, and for this reason 
chilled meat cannot be kept so long as meat which 
is frozen at temperatures well below freezing point. 
The growth of bacteria can also be restrained by 
certain concentrations of carbon dioxide in the 
air. 

Although the spores of some bacteria are highly 
resistant to heat, it has been possible to use heat 
sterilization as a method for meat preservation. It is, 
of course, necessary for the manufacturer to know 
the combinations of time and temperature at which 
all spores likely to be present will be destroyed. 
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Allowance must be made, when the product is packed 
in a tin, for the penetration of heat to the deepest 
parts of the package ; and the rate of penetration 
will vary considerably with the density of the con¬ 
tents, being much slower for meat than for a tin of 
fluid. 

Food Poisoning 

A product canned by correct processes is one of 
the safest articles of diet it is possible to have, and 
many complaints made to manufacturers that their 
products have caused illness, have shown on investiga¬ 
tion to have no justification. According to Prof. 
Tanner of Illinois (speaking at the Congress of Micro¬ 
biology, 1936), in the past cannors and distributors 
have tried to avoid publicity by settling their claims 
out of court. Medical practitioners are often un¬ 
familiar with the procedures necessary to establish 
definitely the causative factors in food poisoning. 
There is also much prejudice on tho part of the public 
as well as ignorance of the great care generally taken 
in tho manufacture of these products. It has been 
shown in Great Britain and the United States that by 
far the largest number of cases of food poisoning are 
caused by foods which have been prepared in the 
home or by products sold in a pra-oooked condition, 
but not sterilized. 

Tinplate Containers 

A difficulty, still not completely solved, is that of 
producing in commercial quantities the perfect tin¬ 
plate for the construction of a can, or tin stopper 
for a glass jar. Then also, the machinery necessary 
in making the can may break the tin coating and 
expose tho base metal, iron. The iron thus exposed 
may be attacked .by tho salt present in meat and 
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vegetable products. An attempt has been made to 
produce a lacquer which when applied to the tin¬ 
plate would prevent this action. Sevoral difficulties 
have so far prevented the realization of this ideal. 


Preservation of Meat 

The preservation of meat by moans of salts has 
long been practised, but only recently have its 
^scientific principles been studied. The production of 
colour as well as preservation from putrefaction is 
brought about by the use of saltpetre. Bacterial 
action converts the nitrate of the saltpetre into 
nifcrito, which combines with hasmoglobin, and when 
the meat is boiled the latter is converted into nitro- 
heemoohromogen, which has the bright red colour 
characteristic of properly oured silvorside. The 
micrococci responsible for this action can grow in 
media containing as much as 20 per cent of salt, 
in wliioh concentrations the putrefactive bacteria 
cannot exist. Nor can their spores develop in media 
containing as much as 10 per cent of salt. 

Chocolate and Confectionery 

Changes in atmospheric temperature and humidity 
are liable to produce changes in ohocolate and 
confectionery. The British Food Manufacturers’ 
Research Association has given manufacturers a great 
deal of help in determining the conditions necessary 
for the production and storage of satisfactory 
chocolate. In tho factory, it is generally possible to 
secure these conditions, but in retail promises it is 
not so easy. If the manufacturer were able to deliver 
his goods direct from his warehouse to the consumer, 
defective products would not be so commonly seen as 
they are at the present time. 


Conduction of Electricity in Solids 

Conference at Bristol 


A CONFERENCE on the “Conduction of Elec¬ 
tricity in Solids” was held at Bristol on July 
13 16 under the joint auspices of the Physical 
Society and the University of Bristol. The discussions 
were opened by R. W. Pohl, who gave an account of 
the fundamental work on electron conductivity and 
photochemical processes in alkali-halide crystals 
carried out in his laboratory at Gottingen. The paper 
was mainly concerned with the properties of crystals 
which have boon coloured either by 1)eating in alkali 
vapour or in other ways, introducing colour centres 
called *F-centres’. A discussion followed on tho exact 
nature of these F -centres, and, although there is as 
yet no certainty on this point, a hypothesis was 
proposed which seemed to have a good deal to 
recommend it, namely that an F-centre is on electron 
localized at a point in tho lattice where a negative 
ion is missing. 

Papers on phosphorescence in halide and sulphide 
crystals were given by R. Hilseh (Gottingen) and 
J, T. Randall (General Electrical Co., Ltd.) who 
discussed to what extent this phenomenon is related 


to photoconductivity and to tho transference of an 
electron to a large distance from the phosphorescent 
centre. 

J. H. de Boer (Eindhoven) gave a pajwr by himself 
and E. J. W. Verwey on semi-conductors with 
partially filled 3d-bands. Ho pointed out that the 
electron theory of metals in its present form is not 
applicable to a substance such as nickel monoxide, in 
which a ‘band’ of electron states is incompletely 
filled, and therefor© ought to behave like a metallic 
conductor, but wliioh has in fact a resistance some 
10 * times greater than a metal. Both he and R. 
Peierls gave indications of the way in which the 
theory would have to be modified to include these 
substances. 

Subsequent papers dealt with conduction in metals. 
G. Borellus gave an account of the work carried Out 
at his Institute in Stockholm on the resistance of 
alloys, and especially of alloys in which the atoms 
can take up an ordered or disordered arrangements 
His own pioneer work on the treatment of this prob¬ 
lem from the point of view of thermodynamics 
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is described. W. L. Bragg gave a paper by himself, 
O. Sykes and A. J. Bradley on the work carried out 
at Manchester on the same problem. 

C. H. Bosch (National Physical Laboratory) gavo 
a paper on age hardening alloys with special reference 
to their resistance. A. J. Bradley also mentioned his 
recent work on the crystal structure of the permanent 
magnets in the iron-nickel-aluminium alloy series, 
and in consequence of this a very definite model was 
proposed for the age hardening process, the atoms 
present in solid solution being supposed to collect 
together in groups still forming part of the crystal 
lattice of the original alloy. Such a process sets up 
intense strain, and lienee hardens the alloy. 

The final day was devoted to a discussion of the 
resistance of thin metallic films. After an initial 
paper by G, 1. Finch (Imperial College of Science and 
Technology) on the structure of these films as revealed 


by electron diffraction, E. T. S. Appleyard gavo a 
paper on work carried out in Bristol on their resist¬ 
ance, and A. Ftfry and M. J. Bernamont followed with 
papers on work done in Paris. A distinction was 
drawn between metals such as the alkalis which may 
form a fairly uniform layer over the surface upon 
which they are deposited, and metals such as mercury 
which apparently form islands. The mechanism by 
which the atoms can wander on a surface and form 
islands was discussed by J. K. Lonnard-Jones. A 
point upon which no agreement was reached was the 
negative teinj>erature coefficient of resistance of 
some films, and whether it is due to occluded gases. 

Full reports of the principal papers given at this 
meeting, together with a summary of the discussions 
and the main conclusions reached, will be published 
in September in a special number of the Pro&wdings 
of the Physical Society. 


Beginnings of Western Science in Japan 


A T the fellows’ dinner held at University College, 
London, on April 30, Prof. Joji Sakurai, 
emeritus professor in the Imperial University of 
Tokyo, president of the Imperial Academy and of 
the National Research Council of Japan, replied to 
the toast of the new honorary fellow. In the course 
of his remarks, Prof. Hakurai said : 

“If what I have been able to do in my work in 
Japan is at all creditable, the credit must be traced 
back to my education in England and, first and most 
of all, to the scientific training I received in University 
College during the five years extending from 1870 
until 1881. Dr. Alex. W. Williamson, renowned 
throughout the whole world for his classical investi¬ 
gation on the formation of others and renowned also 
for his remarkably keen insight into the atomic 
constitution of matter, was then professor of 
chemistry, and it is needless for me to say how 
highly I value the scientific training I received from 
him. I was taught physics by Prof. Carey Foster 
and Dr. Oliver Lodge, and the knowledge of physics 
thus acquired was a peat help to me in following 
the remarkably rapid development of physical 
chemistry which was soon to come. 

“It was, however, not the scientific training alone 
that I received in England. Tim five years of my 
student life in England were in the latter half of 
Queen Victoria's reign, a period which is one of the 
most glorious in the whole history of England. It 
was a period in which some of the greatest and most 
illustrious of men and, also, of women were to be 
met with in almost every field of human activity. 
As statesmen and orators, Lord Beaconsffeld and the 
grand old man—Mr. Gladstone—were shining like 
stars of first magnitude ; Tennyson was being adored 
aa poet laureate, Buskin as a writer and critic and 
Geoige Eliot as a feminine novelist of unusual talent; 
Charles Darwin was enjoying to see his life-long 
labours bearing fruit, Herbert Spencer was laying a 
scientific foundation of sociology, whilst Henry Irving 
' Ellen Terry were, night alter night, drawing 
erciwfi* of enthusiastic audiences to the Lyceum. 

in England 

a giorioustime, I could not, and would not, 


confine myself to scientific studios alone, but wishing 
to look upon England with more widely opened oyes 
I studied something of English history, of English 
literature, of English art and, even, of English drama. 
At the same time, I had the great good fortune of 
making some very dear and life-long friends and, 
through them, of knowing something of English 
homos and of mixing more or less in English society, 
all of which combined in enabling me to get a fairly 
accurate idea of English culture, and it was this— 
the knowledge of English culture —which has proved 
to me to be of inestimable valuo throughout the 
whole of my later life. If, therefore, my work in 
Japan is worth mentioning, it is to he wholly at¬ 
tributed to tho scientific and cultural training 1 was 
able to receive during the five years of my student 
life in England. 

“I should like to make a short reference to an 
important fact in the recent history of Japan, con¬ 
cerning Anglo-Japanese cultural relations. A few 
years before the Restoration, that is about seventy - 
five years ago, a group of five young men from 
Cho&hu came over to London in one of the sailing 
vessels owned by Messrs. Jardine, Matheson & Co. 
of Yokohama, whose correspondents in London were 
Messrs. Matheson & Co. The object of these young 
men was to make a general study and observation 
of Western civilization and when, after a long voyage 
round the Cape of Good Hope, they arrived in 
London they worn introduced to an elderly gentle¬ 
man who took every care of them and helped them 
in every way in their study and observation. This 
elderly gentleman was no other than Dr. Williamson 
of University College under whom, as I said before, 
I was a student for five years. As to what made 
him particularly interested in those young men and 
in Japan I can say nothing, but I remember him 
often telling me that Japan was England of the 
East, by which, as it appeared to me, he meant some¬ 
thing more than mere geographical likeness of 
the two island empires. 

“Returning to the five young men, two of them 
Went back to Japan in the following year in eon- 
sequence of important developments at home, and 
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plunged themselves in the groat political turmoil 
which noon led to the Restoration. One of these two 
men was Shunsuke I to—later. Prince Hirobumi Tto 
—who was generally regarded as the founder of 
modern Japan, and the other was Bunta lhoue— 
later, Maquis Kaoru Inoue—who was cabinet 
minister in the Meiji Government on several occasions. 
The other three also greatly distinguished themselves 
and occupied important positions in the new Govern¬ 
ment, Of those, Yasuke Nomura—later, Viscount 
Masaru Inoue—who, by the way, was living with 
Dr. Williamson’s family for several years, laid and 
ran the first railways in Japan, Yozo Yatnao—later, 
Viscount Yozo Yamao greatly contributed towards 
laying the foundation of technical education, and 
Kinsuke Endo was* if 1 remember rightly, the first 
master of the mint. 

“Now, the most important item in the policy of 
the Meiji Government w*vs the transplantation of 
Western sciences, the elements of which were taught 
by missionaries. But as time came for higher scientific 
education, need was felt for teachers properly 
equipped with the nocessary knowledge and ability, 
and the Government naturally decided to cull these 
teachers from England. Strange as it may appear 
to-day, these calls were made through the firm of 
Messrs Jardine, Matheson & Co. in Yokohama, 
which transmitted them to their correspondents in 
London, and the latter invariably consulted with 
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Dr. Williamson or somebody else named by him. 
The fact that Dr. Williamson intervened in the 
transaction of this important business was most 
fortunate for Japan, for the young scientific men 
recommonded by him, either directly or indirectly, 
for the Japanese posts all proved themselves to be 
most capable teacher* of science, among whom the 
names of William Ayrton, Edward Divers, Alfred 
Ewing, John Milne and John Perry may especially 
he mentioned as those who, later, all became fellows 
of the Royal Society of London. These pioneers of 
science in Japan taught their students to study 
science for its own sake, themselves Hutting examples 
by numerous brilliant researches and thereby greatly 
stimulating the spirit of original scientific work. I 
am particularly happy to have l>een given an oppor¬ 
tunity this evening of making reference to this little 
piece of history, which is almost completely unknown, 
but which shows how much Japan owes to Dr. 
Williamson and, through him, University College and 
England for the valuable help given in the earlier 
and most important stages of development of modern 
sciences in Japan. 

“Ever since the foundation of Ramsay fellowships 
in 1920, Japanese Ramsay fellows have, if i remember 
rightly, without a single exception come to work 
under Prof. Donnan, with whom the cultural obliga¬ 
tions Japan owes University College and England 
have thus boon happily revived* 1 . 


International Association for European Ethnology and Folklore 

Conference at Edinburgh 


r T^HE* International Association for European 
A Ethnology and Folklore was formed in Novem¬ 
ber, 1936. Its first Congress was held in the New 
College, Edinburgh, on July 14-21. The Scottish 
Anthropological and Folklore Society acted as hosts. 

Seventy-six delegates registered as members of the 
Congress, the countries represented being Groat 
Britain and Ireland, Sweden, Norway, Denmark, 
Finland, Lithuania, Estonia, Holland, Belgium, 
Switzerland, and the United States. 

At the opening of the Congress, the presidential 
address was delivered by Prof. Herman Geiher, 
of the University of Uppsala. Thirty-one papers 
were road. Those dealing with folklore included 
“Remarks upon Methods of Surveying and Making 
Distribution Maps in the fields of Dialect and Folk¬ 
lore”, by the president; “Scottish and Norwegian 
Ballads”, by Prof. K. Lientel, Oslo ; “Norse and 
Gaelic Folklore”, by Dr. R. Th. Christiansen, Oslo ; 
“The Stars in Eskimo Folklore”, by Prof. W. 
Thalbitaser, Copenhagen ; “Rites”, by Dr. 0, W. von 
Sydow, Lund ; and “The Origins of the Ducking- 
stool”, by Prof. J. W. Spargo, Northwestern Univer¬ 
sity, U.8.A. 

Paj>erH of technological and museum interest were 
Simple Agricultural Implements of England”, by 
Mr. R. XL Bayoe, Manchester ; “The Early History 
of Vehicles in Northern Europe”, by Dr. G. Berg, 
Stockholmy “The Irish House”, by Dr. Ake Camp- 
bell* Upp«ala f and “Scmndiaavian Folk Museums”, 
by Prof. Sigurd Erixon, Stookholmi 


On the linguistic side, Dr. W, Grant, Aberdeen, 
dealt with “The Scottish National Dictionary” ; Mr. 
J. C. Oat lord, Edinburgh, with “Scottish Dialects 
and the Proposed Linguistic Atlas of Scotland” ; Dr, 
G. S. Lowman, Brown University, U.S.A., with 
“The Linguistic Survey in the U.H.A. and Canada”, 
Dr. R. Nordonstreng, Uppsala, ma<le some helpful 
suggestions as to the solution of an ethnological 
problem in hiH paper on “The Riddle of the Finns, 
Frisians, and Fair Broad-heads”. 

Among papers of particularly Scottish interest 
was that by Mrs, M* Macleod Banks, president of the 
Folklore Society, on “The Three Marts and the Man 
with the Withy”, 

During the Congress, a ’ceilidh 1 , arranged by Miss 
J. Bruce, secretary of Highland Home Industries, 
Ltd,, was performed by a group of Gaelic-speaking 
women; and a display of authentic Scottish 
country dancing Was given at Roslin by a team of 
‘bondagers’ under the supervision of Mr. Ion C. R. 
Jamieson. 

Throughout the congress, there was oh view an 
exhibition of ethnological and folldoriatic materiafeof 
which the outstanding feature was the display of 
photographs and drawings Of house-types and 
domestic arid agricultural implements Selected from 
the collection of the Irish Folklore Commissitai. 
Other exhibits were; fey the Laxidsmldsarldrvet* 
Uppsala; 1 the NoVdtiO Museum, Btodkhoim; K.M. 
Omoe y«f Works; and Highland Home Industries, 
Ltd. ' ’ '• - ■■ ' ; ' : v ''/" n r):' "• ■;:; ■ r '' ■ ■’/' .y -v^.. V. y,. 
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University Events 

London. —Sir Robert Pickard, director of the 
British Cotton Industry Research Association, and 
a member of the Senate since 1020, has been elected 
vice-chancellor for the remainder of the year 1930-37 
and for the year 1937-38. He succeeds Mr, H. L. 
Eason, who took up his duties as principal on July 1. 
Prof. J. C. Philip has been appointed deputy vice- 
chancellor for tho year 1037-38. 

Dr. William Wardlaw has been appointed to tho 
University chair of physical chemistry tenable at 
Birkbeck College as from October 1. Since 1918 he 
has been on the teaching staff of the University of 
Birmingham and has held the post of senior lecturer 
in chemistry since 1920. 

The title of professor of morbid anatomy in the 
University has been conferred on Dr, G. R. 
Cameron (Melbourne), in respect of the post held by 
him at University College Hospital Medical School, 
and that of reader in chemistry in the University on 
Mr, Henry Terrey, in respect of the post held by him 
at University College. 

The degree of D.Sc. has been conferred on the 
following ; G. P, Crowden, university reader at the 
London School of Hygiene and Tropical Medicine 
(applied physiology), G. E. R. Deacon (chemistry), 
G, S. Hartley (chemistry), H. L. Chhibber (geology), 
Dr. W. F, Whittard (geology), Marion G. Eggleton 
(physiology), T. H. C. Taylor (entomology), R. A. 
Frazer (mathematics) and H. O. Bull (zoology). 

Manchester .—Among the numerous appoint¬ 
ments announced at the end of this session is one of 
somewhat unusual interest—that of Mr. A. D, 
Ritchie, at present lecturer in physiological chemistry, 
to the Sir Samuel Hall chair of philosophy and public 
administration in succession to the late Prof. J. L. 
Stocks, Mr. Ritchie took first-class honours in 
philosophy at St. Andrew’s in 1911, and second-class 
honours in Part I Natural Sciences Tripos at Cam¬ 
bridge in 1914. He was elected fellow of Trinity 
College, Cambridge and worked on the philosophy of 
science, and was Tamed Lecturer in 1935. Though 
for the last twenty-three years he has been pro¬ 
fessionally engaged as a teacher of physiology, he has 
published various philosophical works in this period. 

The following further appointments have also been 
announced : Prof. P. M- S. Rlaokett, professor of 
physios in Birkbeck College, University of London, to 
succeed Prof. W. L. Bragg in the Langworthy chair 
of physios ; H. Davenport, P, Du Val and W. W. 
Sawyer, assistant lecturers in mathematics ; G. D. 
Rochester, assistant lecturer in physios; D. G. 
Evans, assistant lecturer in chemistry in the Depart¬ 
ment of Bacteriology; E, L. Patterson, assistant 
lecturer in anatomy ; and Miss Margaret I, Williams, 
assistant lecturer in applied physiology. 

S racrrocx-D. —The following appointments have 
recently been made: J. W. Watson to be assistant 
lecturer in geography ; Gilbert Forbes to be lecturer 
in forensic medicine; J. M. Kennedy to be leoturer 
in infectious diseases ; G. A. de Belin to be assistant 
Wfcurer and research assistant in the Department of 

Rtr in political science 

has been instituted ia the United College, St. Andrews, 
and Mr, JVM. Brown of Glasgow has boon appointed 
tollhe new poet. Mr. B, S. Robertson has been 
in regional anatomy in University 

swtnciuce* 


Science News a Century Ago 

The Diet of Silkworms 

At a rneoting of the Paris Academy of Sciences 
on July 31, 1837, reported in the Gazette MMimU de 
Paris of August 5, MM. Morisot, de Clavaison and 
Durrand recorded the results of an experiment on 
the feeding of silkworms by substituting for mulberry 
leaves thoso of the Spanish scorsonera , The silk¬ 
worms which had been so fed from the time that they 
had been hatched did not appear to suffer from this 
diet, and had produced cocoons which were in no 
way inferior to those of silkworms which had been 
givon mulberry leaves at the same timo. Some of 
tho cocoons had been sent to the Academy, but did 
not appear to competent judges to be the product 
of healthy silkworms. Similar trials had previously 
been made at different times with the leaves of 
scorsonera, and had always been abandoned. In any 
event, what had enoouraged the speakers to pursue 
the experiment was the fact that the silk industry 
would never acquire a groat development in the south 
of France so long as silkworms were fed exclusively 
by mulberry loaves, in view of the faot that cultiva¬ 
tion of the mulberry tree did not harmonize with 
the other principal cultivations in the country; 
whereas cultivation of scorsonera did very well and 
would yield a double profit, the root forming a 
wholesome food similar if not preferable to salsify 
root. 

Hospitals in Russia 

A paper in the British and Foreign Medical 
Review of July 1837 on the present state of medicine 
and medical institutions in Russia by Dr. George 
Lefevre, late physician to the British Embassy at 
St. Petersburg, contains the following account of 
the hospitals in that country : “Although few 
countries can boast of finer institutions for the sick 
and infirm than Russia at the present day, it has 
nevertheless been the work of nearly two centuries 
to bring them to their actual state of perfection. 
Commenced by a private individual, whose example 
was soon followed by Government, they only began 
to have a character of importance under Peter the 
Great. ... As regards the external appearance of 
the hospitals in Most ow and St. Petersburg, they are 
splendid in the extreme, resembling more the palaces 
of princes than the abodes of the sick. But it is of 
their discipline we have to speak, and many of the 
regulations of these institutions are worthy of 
imitation by similar establishments in other parts of 
Europe. One great advantage they possess over 
charitable institutions of a similar kind in England 
is the daily admission of patients, the vacant beds 
being immediately ooeupied by the most urgent 
cases. All applicants are not admitted indis¬ 
criminately into the General Hospitals ; for there 
are others devoted to the reception of particular 
diseases, as eruptive fevers, venereal diseases, etc,, 
and persons labouring under diseases which are con¬ 
sidered incurable are not treated in the hospitals but 
are admitted to almshouses. ... As regards the 
internal arrangements there is no cause for complaint* 
The wards are spacious and lofty, the beds not too 
much crowded together and cleanliness is carried to 
a point almost deserving of ridicule. ... The most 
decided defect in all these institutions is a thorough 
disregard of ventilation,” 
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The Botanical Society 

At a meeting of the Botanical Society held on 
August 3, 1837, the secretary read a letter from the 
Botanical Institution of Brussels requesting it might 
bo admitted into friendly correspondence with the 
Society. Mr, Donnes then read a paper entitled 
“Observations on the Structure and Germination of 
the Reproductive Organs of Marsilea”. The paper 
was accompanied by a translation of a memoir on 
the same subject, made to the Paris Academy of 
iSciences by MM. Mirbel, Dutrochet and St. Hilaire, 
In M. quadrifolia (which much resembles our common 
trefoil, excepting in its petals being furnished with 
an additional leaf) there is apparently a longitudinal 
membranous partition, containing a numbor of cells 
each enclosing an hermaphrodite flower. The stamens 
of these flowers are stated by Jussieu, who was the 
first to examine the plant minutely, to be so small, 
and in such numbers, as to render it impossible to 
count them : they open transvorsely, to scatter the 
grains of the spherical yellow pollen. Convincing 
proofs were adduced from the researches of Dutrochet 
and St. Hilaire especially, that germination takes 
place by the impregnation of the ovules with the 
antherio dust, although this lias been strongly 
opposed by other botanists, who keep all the species 
of Martrilea in the class Cryptogamia. 

The Atfumxum and Meteorology 

Ik its issues of August 5 and 12, 1837, the A ihencmrn 
devoted several pages to an essay on meteorology, 
the subject being suggested by a review of two 
recently published works. The first of these was by 
Partick Murphy (1782-1847), and was entitled 
‘‘Meteorology considered in its Connexion with 
Astronomy, Climate, and the Geographical Distribu¬ 
tion of Animals and Plants”. Of the author and this 
book the Athmcmim said ; “We state our firm con¬ 
viction, that nothing but loss can be the result of his 
publishing such books as. the one before us”. Of the 
other book, Graham Hutchison's “Treatise on 
the Causes and Principles of Meteorological Phe¬ 
nomena” the reviewer remarked : “This is a sensible, 
well-executed compilation, interspersed with some 
new views and explanations of meteorological facta”. 
The subject was one in which the Aihenamm took a 
particular interest and at the beginning of the essay 
it said : “If there be one branch of science, more 
than another, which we have endeavoured to place 
prominently before the public, it has been Meteoro¬ 
logy, because it appeared to us of great importance 
and to have been especially neglected”. 

The London Electrical Society 

As a result of a resolution passed at a general 
meeting of the Electrical Society held on August 5, 
1837, the Committee issued a report stating that the 
object for which the Society was formed, as stated 
in a resolution of May 10, 1837, would be fully carried 
into effect. The publication of papers had been 
deferred, as members had intimated their intention 
of presenting communications, after the recess, con¬ 
taining new facts in electrical science. Among the 
communications which had already been received 
was one from Andrew Crosse, of Broomfield, near 
Taunton, describing some result* obtained by him 
in i^oduoing crystals by transferring the electrical 
energy from the sine and copper plates to other 
substances not metallic in ccmtactwith them. 


Societies and Academies 

Paris 

Academy of Sciences, May 31 (CLR.» 204, 1597-1692). 

Jules Drach : The logical integration of linear 
differential equations : the reduction of the group. 

Marcel DbiJgfine and Alain Horbau : The 
.catalysis of the Cannizzaro reaction by active nickel 
and platinum. The application to some aldoses. The 
conversion of an aldehyde into alcohol and acid by 
alkali (Cannizzaro reaction) is greatly accelerated by 
the addition of a catalyst, Raney nickel or platinum. 
Results are given for galactose, glucose and arabinose. 

Paul Vincensini : The reconstitution of the 
ensemble of convex bodies of n dimensional space 
starting from certain base sub-ensembles. 

Arnaud Denjoy : A theorem of Mandelbrojt. 

Joseph Chalom : Reaotion pumps with supersonic 
flow. 

AssicNE Datzeff : The solution of Schrddinger's 
equation. 

Jean Louis Destouches : The relativistic wave 
mechanics of systems and the interaction of light and 
matter. 

Henri Mineur : Clusters of stars in kinetic 
equilibrium, 

Paul Bourgeois and Jacques Cox : The frequency 
of the concentrations in extra-galactic nebulae detected 
by Hubble's tests. 

Lucihn d’Azambuja : International co-operation 
for the continuous observation of the sun, and its 
first results. A summary of results obtained between 
July 1, 1935, and December 31, 1930. Study of the 
connexion between chromospheric eruptions and 
electrical and magnetic disturbances on the earth. 

Pierre Vernotte : How to formulate empirioal 
laws. The exponential development. 

Henri Lbmonde : The interpretation of variations 
of viscosity with concentration in binary liquid mix¬ 
tures. 

Rent£ Lucas : The thermal waves of liquids* 

Ren£ Planiol : The application of molecular jets 
to the production of light ions. 

Jean P. E. Duclaux ; The anodic polarization of 
tungsten. Study of the electrolysis of sulphuric acid 
with tungsten electrodes. The fall of current with 
time, due to the formation on the anode of a layer 
possessing a high resistance, depends on the condition 
of the surface, and is independent of the current, 

VrroMia H. PavloviO : A new method for studying 
subjectively the mixture of colours* 

Maurice Parodi : Study of the transmission of 
some oxides in the extreme infra-red. Measurement# 
for the oxides of manganese, strontium, cadmium 
and barium are given* The wave-lengths of the 
absorption bands plotted against the atomic number 
fall on a curve resembling a parabola. ^ 

Henri Bizette and Belling Tsai : The magnetic 
rotatory power of compressed and of liquefied nitric 
oxide, NO- The experimental results suggest that 
the molecules of nitric oxide commence to polymerize 
under high pressure at — 80° 0. From the Verdei 
constant at — 163° C*, it is concluded that 9$ per 
cent of the liquid is in the state of double molecules 
iH€%, 'ttftd tha a groco with the results of Rice, baaed 

P, ; The utilization off jdib&o- 

edemsnts trith 

measurements. w 
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irradiated with a- or (5-rays, give rise to a difference 
of potential, exactly m with photons ; the y-rays 
have given no appreciable effect. The local variations 
of sensibility and the effects of fatigue of the element 
are more marked with a-rays than with photons. 

Mme. Juliette Gavoret : The quantitative study 
of the adsorption of metallic cations by cellulose. 
The iso-electric point of oellulose. 

Mtae. Suzanne Veil : The potential gradient of 
gelatine under electromotive force. 

Casimib Jausseran: The anomalies of the dis¬ 
persion of light by colloidal solutions of silver. 
Although the heterogeneity of the medium studied 
produces special optical properties, its refractive 
index can be calculated utilizing for the dispersed 
metal the some optical constants as those of the 
metal in the massive state. 

Mule. Marie Th^odoresco : The study by the 
Raman effect of two molybdotartaric complex com¬ 
pounds in water. The results are in agreement 
with those found by the rotatory polarization, 
namely, the existence of two complex compounds, 
Nft 2 {TH l ,MoOg) and Na 4 ( 2 TH l ,MoO s ). 

Oh. Bedel : The determination of the solubility 
of slightly soluble electrolytes, precipitated and in 
the presence of their reaction products. Application 
to silver chloride. 

Michel, Cymboliste : The structure of electrolytic 
chromium. 

Pierre Mastagli : The reducing and condensing 
action of alkaline benzylates on ketones and alde¬ 
hydes, and on the a, (5 unsaturated alcohols. 

Mixes. Marthe Montagnb and Marguerite 
Gabby : The action of organo -magnesium compounds 
on the phenylimino derivatives of benzil. 

Charles Bouhet ; The Raman effect in circularly 
polarized light in quartz, observed along the optic 
axis. 


Louis Dubbrtret : The constitution and genesis 
of the green Syrian rooks. 

Daniel Babbler, Daniel Chalonge and Etienne 
Vassy ; The variations of temperature of atmospheric 
ozone according to its origin. 

Josrnfi Heilmann Hoffet : The genus Trigonoidcs* 
a stable genetic mutation of the genus Trigonia. 

Andbj 6 Eiohhorn : Chromosome enumeration and 
the study of mitosis in two Crotolaria , 

Jean Tboohaln : A new graphical representation 
of the results of physical and granular analyses of 
the soil. 

Mme. Margukbite Combes : The probable exist- 
«uoe of a higher class, not differing in appearance, 
forming the true workers in the Formica. 

Tchou Sir and Chen-Chao-Hsi : A now Chinese 
race of Ataaris megalooephala (type trivaterut). 

Pierre P. GraSsA ; Aberrant spermiogenesis of 
the Metaterautides. 


Jrhan Vellard : Geographical variations of the 
venom of the South American rattlesnake, Crotnlus 

Bebrry ; Protein sugar and blood proteins 
in the normal and pathological states. 

A. Kostitzin; A generalization of. the 
biological equations in the case of a population 
intoxicated by the products of its chemical activity. 
■; ■and Mme. Fbanqoisjb Laborey : 
The mathematical expression of the development of 
/ m a concentration 

' ■ ^the nutritive medium. 

' organization and the 

1 semen. 


Henri Simonnet, Gustave Guittonnkau, Ger¬ 
main Mooquot and Andrei Eyrard ; The influence 
of pasteurization in the absence of air on the nutritive 
value of milk. The experiments described lead to 
the conclusion that pasteurization in the absence of 
air is not incompatible with the preservation of the 
essential nutritive qualities of milk. 


Amsterdam 

Royal Academy (Prec., 40, No. 6, June 1937). 

L. S. Ornstein : Scattering of neutrons in matter 
(5). A discussion of the distribution of the directions 
of motion of neutrons scattered by protons. 

J. A. Sohouten : The differential geometry of the 
groups of contaot transformations (3). Infinitesimal 
doubly homogeneous contact transformations and 
their applications to mechanics and electrodynamics. 

F. M. Jaeger, J. A. Bottkma and E. Rosenbohm : 
Exact measurement of the specific heats of metals 
at high temperatures (28). The heat capacity and 
the electrical resistance of didymium between 300° 
and 600° C. 

F. M. Jaeger and J. ter Berg : On pterotaetio 
derivatives of bivalent platinum with optically active 
cyclic trans- 1.2 diamines. 

A. G. van Veen and J. K. Baars : Constitution 
of toxoflavin. This substance, produced by the action 
of Bacterium cocavenenarifi , is a di-inline containing 
the purine skeleton and is isomeric with methyl- 
xanthine. 

O. Posthumus ; Some remarks on the vegetation 
on the sandy soil of the Pandang Loewai (E. Koetai, 
E. Borneo). 

S. W. Visser : A period of twenty-soven months 
in the rainfall throughout the world. 

W, B. Dkys and M. J. Dijkman : Splitting off of 
gallic acid from tannin, especially from thootannin 
by Aspergillus niger. 

M. J. Adriani : Transpiration of some halophytes 
cultivated in various media in comparison with that 
of some non-halophytes. 

H. J, Hardon j Padang soil, an example of podsol 
in the tropical lowlands. 

G. C. Hjoisgh and R. F. J. van Pelt : Rhythm of 
the glycogen content of the liver of the white mouse. 

M. J. L. Dols, B. C. P. Jansen, G. J. Suoo and 
J. d® Vries : Studies on phosphorus metabolism in 
normal and rachitic rats with a radioactive phos¬ 
phorus isotope (see also Nature, June 19, p. 1008). 

J. J. Dtjyvkn6 de Wit : Biological evidence of 
two new hormones by tests on Rhodeus amarus . 


Cape Town 

Royal Society of South Africa, May 19. 

K. F. M. Bright : The South African intertidal 
zone and its relation to ocean currents. (2) An area 
on the southern part of the west coast. (8) An area 
on the northern part of the west coast. 

R. F. Lawrence ; The odoriferous glands of South 
African harvest spider®. The external appearance of 
the odoriferous glands in some South African harvest 
spiders is described, as well as the colour, volatility* 
and smell of the secretion of the glands. The activity 
of the glands is considerably more marked in the 
large group of Laniatores, some members of which 
expel the secretion in the form of a fine jet. Tj?he 
ejection of an evil-smelling substance is most prob¬ 
ably .a defence reflex in this group of Arachnid*. 
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Appointments Vacant 

AWU0AH05B arc invited for the following appointments, on or 
before the date# mentioned : 

Assistant LucTtrEBU in Zoolooy in the University College of 
North Wales, Bangot^—The Registrar {August 7). 

Teacher of Engineering in the Oxford Bohools of Technology, 
Art and Commerce—The Chief Education Officer, City Education 
Office, 77, George Street, Oxford (August 14). 

Lecturer in Mkchantoal Knoinrbrino in the Coventry Technical 
College—The Director of Education, Council House, Coventry (August 
23), 

Junior Metallurgist for the British Non-Ferrous Metals Research 
Association—The Secretary, Rcgn&rt Buildings, Euston Street, N.W.3. 


Official Publications Received 

Great Britain and Ireland 

Report on the Progress of the Discovery Committee’s Investigations* 
Pp. 62+U plates. (London: Colonial Office.) 3s.Q4.net. (116 
Department of Scientific and Industrial Research. Report of the 
Road Research Board, with the Report of the Director of Road 
Research, for the Year ended 81st March 1936, Pp. vili + 186+9 
plates. (London : H.M. Stationery Office.) 2s. 64. net, [146 

Forestry Commission. Bulletin No. 18 : Spring Frosts, with Special 
Reference to the Frost# of1036. Pp. 1314-12 plates. (London : 


H.M. Stationery Office.) 


, net. 


[U6 

Carnegie United Kingdom Trust. Twenty-third Annual Report. 
Jamiary-December 1036, approved by the Trustees at their General 
Meeting held on Friday, Starch 5th, 1937. Pp. vi 4-106+18 plates. 
(Dunfermline: Carnegie United Kingdom Trust.) [146 

Nutrition and Health. (Gabrlclle Howard Memorial Leoture.) By 
Sir Robert McCarrison. Pp. 26. (London and Ashford: Headley 
Bros.) 6 copies, Is. [16c 

University of Oxford : Committee for Advanced Studies. Abstracts 
of Dissertations for the Degree of Doctor of Philosophy. VoL 9 (Dis¬ 
sertations accepted during 1086). Pp. v+272. (Oxford: Clarendon 
Press ; London : Oxford University Press.) 8«. not. [166 

The Animal Year Book. Voi. 4. Edited by Dr. H. E. Baramann. 
Pp. vl 4*174 4- 10 plates. (London : University of London Animal 
Weifore Society.) 2*. fltf. [168 

Secondary School Examinations and the Curricula of Secondary 
Schools, with Suggestions for Reform. An Address delivered to the 
Higher Education Mooting at the Portsmouth Conference of the 
N.U.T., 1087, by Sir Philip Hartog. Pp. 84. (London: National 
Union ofTeachers.) Free, [166 

Proceedings of the Royal Society of Edinburgh, Session 1086-1087. 
VoL 67, Part 2, No. 14 ; The Genctioal and Mechanical Properties of 
Bex Chromosomes. 8 : Man. By Dr. P. C. KoUet Pp. 104-2144*2 
plates. 2#. 34. VoL 67, Part 3, Nos. 16,16: Quantitative Evolution, 
2: Composite Dp-ages in relation to Time; 3 : Dp-ages of Gramlnen. 
By Prof James Small. Pp. 216-227. Is. VoL 67TPart 8, No. 17: 
Testa for Randomness in a Series of Numerical Observations. By 
Dr. W. O. Kermack and Lieut.-Col. A. G. McKendrtck. Pp. 228-240. 
1#. (Edinburgh r Robert Grant and Son, Ltd.; London : Williams 
and Norgate, Ltd.) [186 

List of 16 mm. Science Films. Pp. 26. 44. List of 16 mm. Geo¬ 
toy Teaching and Travel Film*. Pp. 88. 64. List of 16 mm. 
jot y Films. Pp. 6. Free. Supplementary Catalogue of British 
dlcal Films of Technical Interest to Medical Practitioners and 
Students, Jan. 1936-Jan. 1987. Pp. 16. 64. (London: British 

Film Institute.) [17 

Technical Publications of the International Tin Research and 
Development Council. Series B, No. 4: The Decoration of Tinplate 
toy Printing and Varnishing. By W. B. Hoare. Pp. 24+8 plates. 
(Loudon: International Tin Research and Development Council.) 

Rubber Growers' Association, Rubber and Agriculture Series, 
Bulletin No. 7: Modem Equipment for the Poultry Farm, By 
Alexander Hay and D. F, C. Vesper, Pp. U4-14. (London : Rubber 
Growers' Association.) Free. [27 

Scientific Proceedings of the Royal Dublin Society. VoL 21 (N.5.), 
No. 48: Report of the Irish Radium Committee for the Year 1986 ; 
including Reports from St. Anne's Hospital, Dublin, and by Oliver 
Chance and Oswald J. Murphy. Pp. 641-656. (Dublin; Hodges, 
FiggB and Co.; London : Williams and Norgate, Ltd.) It. 167 
Board of Education. Educational Pamphlets, No. 109: Physical 
Education in Germany. Pp. 80. (London : HJf. Stationery Office.) 
Is. net. [87 

The Strangeways Research Laboratory, Cambridge. Report for 
1986. Pp, 24. (Cambridge : Strange ways iesearch Laboratory.) [67 
British Wood Preserving Association, Circular No. 1: The Pro* 
servatlve Treatment of Estate and Farm Timber. By R. 0. B. Gardner, 

Come to Crook, pjp. 16. (Ciotok: Crook Devefepmrt 

nofimea.) ■■ ■ v ‘P 


Other Countries 

Bpisy vydAvand FMrodovWeckou Fakxdtou, Masarykovy Univer¬ 
sity. Cia. 280: Cauehyuv problem pro dlffersaoUUni rovnioe llneiml 
(Le probttme da Cauchy pour las chuatJorn liitlrentieUes Undaires). 
Napsal B. Hostissky. Pp. 12, CIs. 281: Uber swot none Phosptiatvor- 
kommnn In Mfthren (Novd nilesy fosfore&nanfi na MoravS). Von Josef 
Sekanina. Pp. 9. CIs. 282: Tvorba soil kyseliny l-amtao«anthra- 
ohinou-2-karbouivd (Sakbildung der 1 -amino-anthrachlnon-2-kar- 
bonsAure). napsaU J. V. Dubsk£, M. HrdllCka a K. SWpAn; Tvorba 
soil kyselin sulflnov^ch R.SO a H (Salsblldung der SuUbigftnrea 
R.SO.H), napsaU J. V. Dubskf a ». Oravec. Pp. 16. Cl*. 233 : Con¬ 
tributions k la thdorie polaire d’uno variety ouotque dans I’aspaoe k 
quatre dimensions, I (PftepSvky k polArnl teorii kubickd variety ve 
ntyfrormftmdm prostoru, I). Par Laolslav Seifert. Pp. 16. Ois. 234 : 
O dtfuanlch potenoUUech, 3 (On tiie Diffusion Potentials, 3). Napsal 
V. Oupr, Pp. 16, CU. 236 ; Contributions A la thAorie polaire dHine 
varidte cublnue dans l'espaoe A quart re dimensions, 2 (FfUpSvky k 
PolAmi teorll kublekd variety ve fityfrosmSrnem prostoru, 4). Par 
Ladlslav Seifort. Pit. 9. Cls. 236 : La cas dteoontlnn dea probability 
en chatue. Far Wolfgang Docbtin. Pp* 13- Cis. 237: O dtftwnfcb 
potonelAlech, 4 (On the Diffusion Potentials, 4). Napsal! V. Oupr a 
K. Marek, Pp. 16, Ois. 288: Pfispftvek k poxnAni kvfitony Oesko- 
«lovensk6, 2 (Ad floram Cechoslovaoioara adoltamentum. 2). Napsal 
Vlad. Krist. Pp. 17. Ois. 239; Bine noue Trissooladiusart (NovF 
druh rodu Trissocladius Kieff), Von Jan Zavfol, Pp. 12. (Brno: 
A, Pfia.) [226 

Ministry of Commerce and Industry, Egypt: Fisheries Research 
Directorate. Notes and Memoirs, No. 14: The Tow-Net Plankton 
of Lake Qarun, Egypt, December 1930 to December 1981. By R. S. 
Wlmpenny and E. Tltterlngton. Pp, 11+67, Notes and Memoirs, No. 
18: The Fishery Grounds near Alexandria. 30: Amphlpoda Ben- 
thonica. By A. Schellenberg. Pp. 27. Notes and Memoirs, No. 19: 
Lee fond* de pdche prh* d Alexandria. 11: Anndlldee polychttee. 
Par Prof. Plcrro Fauvel. Pp. 60-4-2 plates. Notes and Memoirs, No. 
20 : The Fishery Grounds near Alexandria. 12 : Inseota, Aranelda, 
Pseudoscorploulaea. By Adolf Bteuor. Pp, 0. Notes and Memoirs, 
No, 22 : The Fishery Gronnds near Alexandria, 14; Phytoplankton 
from the Nile. By H. Bachmann. Pp. 24-2 plates. Notes and Memoirs, 
No. 27: VitellogenAie chez Solm vxUffarU (Quensel) et mielques 
espfccos volstnea. ParH.Faousl. Pp. 64*12 plates. Notes and Memoirs, 
No. 29 : A Chemical Study of the Egyptian Sardinella. I: Variation 
In the Fat Content of Whole Fish, Flesh and Gonads. By Dr. M. K. 
Bl Saby. Pp. 26. (Cairo: Government Press.) [17 

University of Colorado Studies. VoL 24, Nos. S and 4: The 
Colorado Labor Market and its relation to Unemployment Compensa¬ 
tion. By Edward Robert Livernash. Pp. ill+127-194. (Boulder, 
Ook).: University of Colorado.) 2 dollars. [27 

The Sixty-fifth Annual Report of the Board of Directors of the 
Zoological Society of Philadelphia. Pp. 72. (Philadelphia: Zoological 
Society of Philadelphia.) [27 

Department of Commerce and Industries: Fisheries and Marine 
Biological Survey Division, Investigational Report No. 7: Black 
Bass m the Cape Province. Second Report on the Progress of American 
Large-mouth Black Bass (Mteroptirue mlmoidet, LaodpAde). By A. 
Cecil Harrison. Pp. 110 4- 3 plates. 2*. 64. Investigational Report 
No. 8 : Savings-Trawl Investigations In South African Waters during 
1936. By J. M. Marohand and W. Taylor. Pp. 31 +10 plates. Is. 
(Pretoria: Government Printer.) [27 

U.S. Department of Agriculture. Circular No. 422 : Biology of the 
Tobacoo Moth and its Control In Closed Storage. By W. D. Reed 
and E. M, Livingstone. Pp. 39. (Washington, P.C.: Government 
Printing Office.) 10 cents. [27 

U.S. Department of the Interior: Office of Education, Bulletin* 
3 937, No, 4: Conservation In the Education Program, By William H. 
Bristow and Katherine M. Cook. Pp. v+78. 10 cents. Pamphlet No, 
74 : Crucial Issues in Education. By J. W. Btudebaker, Pp, ill+19, 
& cents. (Washington, D.C.: Government Printing Office.) [27 
Cornell Permanent International pour 1'Exploration de la Her. 
Rapports et procAs-verbaux ties reunions. VoL t02: Scientific Report 
of the Baltic Tranrition Area Committees; Foreign Guests in tha 
Baltic and Transition Areas. Compiled by K. Anderaon and H. 
Bkgvad. Pp. iv+UB. 6.00 Jo*. Vol. 108: Critical Review of tbs 
Methods used for determining the Nutrient Salts and related Con¬ 
stituents in Salt Water. By H. Wattenbera. Pp. 88. 2.S) kr. VoL 
104 : Rapport Atlantfoue 1984-1986. PublM aveo l’aide de Dr. Ed. 
Le Dan ois et Rafafil De Burn. Pp. 37. 2,00 kr. (Copenhague; Andr. 
Fred Host et fils,) {%$ 

Bulletin of the Madras Government Museum. New Bcrtee.Natural 
History Section. VoL 1, No. 2, Part 3: Bcyphomedusss of Krusadai 
Island. By M. G. K. Menem. Pp. 10+1 plate. 8 annas. New Seriw, 
Natural History Section, VoL 8, No. 6: Decapod Larva from the 
Madras Plankton. By & Krishna Msnon. Bp. 66+9 plates. 1,14 
rupees. (Madras: Government Press.) [27 

Ingettiarvidenskabsilge fikrtfter. Nr. A44: The MoUUuigy and 
Tectootogy of Gold ana Platinum among the Pre-Columbian IndJanfl^ 
By PaulBergso>. English translation by F. 0. Reynolds. Pp- 66+4 
plates. (Kabenhavn: G. E. 0. Gad.) 4.00 kr. [47 

and Aoeounts of the National Botanic Gardena of i 
iratenboachTNewiands. Cape, (andtbeltaroo Garden, r 

. I&dhua Central Cotton Gk>mmlttoe: Teohnoto^oia 
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Systematics in Relation to General Biology 


T HE classification of living things is of prime 
importance, and fundamental to any bio¬ 
logical research. Taxonomy, the law of order, is 
not only one of the oldest branches of biology, but 
also remains one that is basic to such more recently 
developed branches as cytology, ecology, and 
genetics* This fact cannot be too much stressed. 
It is somewhat unfortunate that a really satis¬ 
factory history of plant and animal taxonomy 
remains unwritten* The philosophical and logical 
principles underlying classification have also not 
received the consideration they deserve, and 
taxonomists themselves are often ignorant of the 
real implications of the working hypotheses they 
adopt. They are often also none too clear as to 
exactly what is implied by certain words and 
phrases, such as phytogeny’ and ‘a natural system’, 
which have perhaps assumed a ‘blessedness’ they 
scarcely deserve. 

Text-books of systematic biology, with very 
few exceptions, still define the aim of a natural 
classification as the reconstruction of the course of 
evolution, and seem to envisage the possibility of 
eventually producing a schematic tree on which 
each group hangs on its appropriate branchlet. 
That this conception .rests on a confusion of 
thought has been suggested by many biologists, 
and its continued unqualified statement in taxo¬ 
nomic text-books is to be regretted* Perhaps the 
fullest discussion of the difficulties of equating a 
natural with a phylogenetic classification is con¬ 
tained in the late Dr* F. A. Bather’s presidential 
addi^ to^ the Geological Society in 1027 , and the 


for the future progress of taxonomic work. 
The older, ‘orthodox’, taxonomy is based mainly 
on morphology (including, especially for some 
groups, anatomy) and with the supplementary use 
of geographical data, notably in higher animals. 
This use of morphological criteria as the basis of 
classification has yielded remarkably valuable 
results, of which taxonomists may well bo proud. 
There is also no doubt that much yet remains to 
be done along the well-recognized lines of morpho¬ 
logical description and classification, especially in 
many groups of invertebrates and lower crypto¬ 
gams and among the faunas and florae of rela¬ 
tively little-explored parts of the world. It will 
further be generally allowed by taxonomists that 
there is still room for improvement in their 
methods of comparative description, terminology, 
and details of classification without involving far- 
reaching changes. 

Within the last two decades, however, there has 
not only been an almost startling advanoe in 
cytology, ecology, genetics, and other sub-sciences 
of biology, but it has also become increasingly 
recognized that many discoveries classified under 
these heads have a bearing on orthodox taxonomy. 
This impact of newer methods on the still essentially 
morphological systems of naming and arranging 
animals and plants can no longer be ignored, tt 
concerns all biologists, whatever may be their 
particular fields of research. There is no general 
agreement as to whether new subsidiary systems, 
with their own terminology and symbolism, should* 
be developed as independently as possible of 
existing taxonomy, or whether the latter can be 
so expanded as to include those data of cytology, 


same point was stressed recently by Mr. J. S. L, 
Gilmour in his article “A Taxonomic Problem” in 
NATuaK of June 19 ,p* 1040 . Clear thinking on this 
f jssue Is oiii? of the most urgent needs 


ecology, genetics, etc., that can be used as 
‘characters’ for arranging organisms into groups. 
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Orthodox taxonomy lias developed International 
Rules of Nomenclature. The use of these within 
their proper field is not disputed, but they may, 
in their present form, prove a hindrance if rigidly 
applied to an expanded taxonomy. The possibility 
and desirability of developing an all-inclusive 
taxonomy towards an ideal state of perfection 
needs full investigation. 

Existing taxonomy is based on grouping animals 
and plants into taxonomic units termed varieties, 
subspecies, species, genera, families, etc. There is, 
however, considerable disagreement, even among 
specialists within one group, as to the limits 
of the units. A general survey of the systematic 
categories in different groups, a classification of 
the criteria used, and a careful consideration of 
recently discovered eytological and genetieal facts 
might well lead to obtaining greater precision, 
more logical arrangement, and greater uniformity 
in taxonomy. 

Taxonomic literature is very large, scattered in 
many periodicals, and very diverse in presentation 
and contents. Museums, herbaria and other 
institutions contain quantities of material and 
data, available to the biologist, but often not in 
a readily accessible form for any particular piece 
of research. There is, indeed, an almost unrealizable 
mass of material and of known facts which would 
yield results of the greatest biological importance 
if only they were collated and correlated with the 
rest of biology. It is to be anticipated that new 
generalizations of considerable importance will 
emerge in the process. Some of the preliminary 
analysis has been done, but the results are scattered 
and uncorrelated ; the synthesis would seem to 
await another Darwin. The task, however, is now 
beyond the physical powers of any one individual. 

While taxonomy is at present based mainly on 
morphology, its history shows that attempts have 
been made from time to time to incorporate new 
ideas* Thus, though taxonomy long antedates the 
general acceptance of the evolutionary principle, 
this had in time considerable effects on taxonomic 
theory and practioe. Similarly, especially at the 
species level, peculiarities of distribution have been 
utilized in drawing limits between groups. 

Of reeenfc years, it has become increasingly 
evident that speciation is neither invariably a 
simple, clear-cut phenomenon nor due to any one 
cause or series of causes: rather, a number of 
factors, internal and external, operate in producing 
speci&tionand other evolutionary processes. Their 
relative importance in different groups needs 


intensive and extensive investigation. Again, many 
relevant facts have been published, but until the 
scattered data have been extracted, correlated and 
classified, it is impossible to tell along what lines 
and with what material new research is most likely 
to throw light on those questions of equal impor¬ 
tance to the taxonomist, cytologist, ecologist, and 
geneticist. It is certain, however, that a great 
deal of new research is necessary before the 
problems even of speciation can be solved. The 
development of biology along synthetic lines does 
not mean the abandonment of analytical methods 
in special research. It means rather their intensi¬ 
fication, but with a co-ordination at present 
largely lacking. The collection of material for the 
eventual publication of a British Fauna and a 
British Flora on uniform and broad biological lines 
should serve as a stimulus to research and as a 
focus for co-ordination. 

Many kinds of biological research involve the 
recording and interpretation of large masses of 
facts. With proper help and advice, valuable work 
can be done by local societies, amateurs, schools 
and colleges. Such research, properly conducted, 
can have a twofold value : observations or experi¬ 
ments can be made over a wide area or for a long 
period of time ; and they are of very considerable 
educational value to the persons making them. 

Taxonomists, and indeed other biologists, fre¬ 
quently complain that their subject is not well 
taught in universities and schools. There is much 
truth in this complaint, and the modification of 
teaching methods and syllabuses is an urgent 
need. Students not infrequently know much about 
the anatomy of a plant or animal without knowing 
anything about it as a living organism or its 
relationships to other organisms. The revivifica¬ 
tion of taxonomy by expanding its scope to 
include data from other branches of biology 
and the realization of what they oan gain from 
taxonomy would in itself tend to encourage 
greater attention to its careful teaching. 

That the time is ripe for increased oo-operation 
between workers in different branches of biology 
will, it is hoped, be acknowledged. In this con¬ 
nexion the recent formation of an “‘Association 
for the Study of Systematica in Relation to General 
Biology”, an account of which was published in 
Natctex of July 24* p. 163, is of special interest* 
The work of the Association should do much to 
stimulate interest and co-operation in the various 
aspects of the impact of modem biological thought 
on the problems of taxonomy. 
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The Kharias 

By Sarat Chandra Roy and Ramosh Chandra Roy. 
Vol. 1. Pp. xv+300+27 plates. Vol. 2. Pp. 
ii +307-530 -flviii +13 platen, (Ranchi ; ‘‘Man 
in India” Office, 1937.) 11 rupees. 

TTTDENT8 of tribe and caste in India are 
well acquainted with Sarat Chandra Roy’s 
excellent studies of the wild tribes of Orissa and 
the Central Provinces, of which the results are 
contained in his works on the Mundas, Onions, 
Birhors and Bhuiyas. We are now given two 
interesting volumes on the Kharias, who are to 
be found in Orissa and the eastern portion of the 
Central Provinces. Following the established 
order of such works, particulars are given of the 
origin, migration, physical traits, culture, social 
organization, birth, marriage and death rites, 
festivals and superstitions. Dr, Marett gives the 
work a short introduction, and there are numerous 
illustrations. 

There are three branches of these primitive 
people, the Erenga or Hill Kharias, the more 
civilized Dudh Kharias, and the Delki or Dhelki 
Khiri&s. The HiU section of this tribe still live 
by a system of cultivation known as Jhum in the 
eastern and Kumri in the western provinces of 
India. This consists in burning down large tracts 
of forest and sowing scanty crops in the ashes. 
As the forest is destroyed by this process, the 
population moves to fresh areas for a source of 
livelihood. The other divisions of the tribe have 
adopted more settled forms of agriculture. 

The two large volumes containing the fruits of 
Sarat Chandra Roy’s research offer, as was to be 
expected, much resemblance to the accounts of 
similar tribal units in other parts of India, We 
find traces of totemism, a system of ancestor 
worship, the belief in and propitiation of evil 
spirits, a form of medicinal treatment based partly 
oh the use of vegetable products and partly on 
spirit scaring, and a firm belief in omens and witch¬ 
craft. The totem section among the Kharias is 
known as Kill or Khili, corresponding to the 
demk , bedagu or ball of western India. The author 
gives the name of many totem divisions which 
apparently bear close resemblance to those of 
similar tribes in other parts of the country ; but 
here, it may be noted, identification is rendered 
difficult by lack of adequate description of the 
tree or animal referred to. The vernacular names 
are an inadequate guide, particularly in the case 
of trees which bear many vernacular names in 
dlffiorent areas. 


In this connexion, special interest is attached to 
the list contained on pp. 458-460 in vol. 2. The 
author is here giving his reader the names of a 
number of trees of which the products are used 
for medicinal purposes. It will l>e at once dis¬ 
covered that the botanical names are those of 
well-known totems of other parts of India, as for 
example, Laummia alba , Phyllanthus e.mblim , 

A chyrmUhe# as-pira , A rtamrpm Lahoocha. Bombax 
makibaricmn , Eugenia Jambolana and the well- 
known Calolropis giganiea. 

The importance of this list- lies in the fact 
that it has been often assumed that there is 
a close connexion between the medicinal value 
of certain trees and their adoption as the totem 
of an exogamous unit. Significance, therefore, is 
attached to the fact that among the Kh&rifis, a 
very primitive tribe, such value is found in the 
very same trees that the Ma rath as and allied 
castes hold in totomistie relationship on the other 
side of India. 

Russell, in his “Tribes and Castes of the Central 
Provinces”, pp. 445 et seq describes the Kh&rifis 
as a primitive Kolarian tribe which appear to be 
allied to the Mundas and Savars. He considers 
them to be an elder branch of the Mundas. He 
describes t hem as very dirty in their persons, with 
features of a low character, not unlike the Bhurnij, 
but with an absence of any strongly marked 
type. 

In the “Linguistic Survey of India”, the Kharift 
language has been declared to be closely allied 
to Savara, and to resemble Korku and Juang. It 
has ceased to be a typical Munda language, accord¬ 
ing to Sir George Grierson. Sarat Chandra Roy, 
as was to be expected from the results of similar 
investigation in other areas, finds evidence that 
the first spirits to be personified and deified were 
those of ancestors. He writes : 

“This is why we find among all sections of the 
Munda tribes, the worship of ancestor spirits. One's 
parents and other near relatives whom the 
Kharia loved and honoured when they were living 
cannot fail to be regarded with love and reverence 
after they were dead. Spirits of ancestors who 
were revered and looked up to as Starts or village 
elders during their life-time are especially re¬ 
membered and honoured after death” (p. 315). 

The late Sir James Campbell, in his notes on 
the spirit basis of “Belief and Custom” published 
in the Indian Antiquary , held a similar theory, 
and proceeded to show by numerous examples 
collected in western India how the original j^totice 
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of spirit soaring by various well-known rites 
developed into a system of spirit ‘squaring', 
whereby suitable propitiation was made to the 
spirit and a lodging found for him where he would 
be content to dwell without further troubling the 
helpless victims of his attention. This process of 
propitiation for the Duho or ill-disposed spirits is 
described by Sarat Chandra Roy. In addition to 
ancestral spirits, as might be expected, Kh&rias 
worship a host of minor deities, of which details 
will be found in Chapter xi. Above them all is 
the supreme spirit known as Poromosor, an 
obvious corruption of the Hindu title of Par- 
ameshwar. 

We must close this short notice of Sarat Chandra 
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Roy’s valuable work by an acknowledgment of the 
assistance such studies are to those interested in 
the Ethnographic Survey of India, now repre¬ 
sented by a constantly increasing flow of works 
of this description. If a word of criticism may be 
permitted, it would take the form of a regret that 
so many misprints are allowed to disfigure these 
pages. They are quite unusually numerous, and, 
strangely enough, we have a consistent wrong 
spelling of the well-known name of the author of 
“Tribes and Castes of the Central Provinces”. 
The illustrations, mostly reproductions of photo¬ 
graphs, are greatly lacking in clearness of outline, 
and thus lose much of their value. 

R. E. Enthoven. 


Afforestation in the Lake District 


Afforestation in the Lake District: 

a Reply to the Forestry Commission's White 
Paper of 26th August, 1936. By H. H. Symonds. 
Pp. xxi +97 +4 plates. (London : J. M. Dent and 
Sons, Ltd., 1936.) 2s. net. 

I T is well known there has been considerable 
controversy over the afforestation work which 
has been and is being undertaken by the Forestry 
Commission. Mr. Symonds has written a small 
book dealing with the Lake District in this con¬ 
nexion, and Lord Howard of Penrith contributes 
a foreword. A joint informal committee of the 
Forest Commission and the Council for the Preser¬ 
vation of Rural England was appointed. The 
author details the various results of the meetings, 
the questions asked in Parliament and comments 
in the Press on the Forestry Commission's pro¬ 
posals. 

Opposition to the proposals to afforest parts of 
the Lake District is based in part on the monotony 
of scenery introduced by commercial afforestation. 
“The sitka spruce and Norway spruce—the staple 
diet of waterlogged ground—Douglas fir, Corsican 
pine—how they repeat themselves ; ages ago they 
learnt their lesson, and the ‘damnable iteration' 
of them is an offence : they have the air of mass 
production, the efficiency of the machine." The 
author states that his book is not an argument 
against afforestation or conifers. But he points 
out that while conifer stands, after first youth, 
may look magnificent on the Alps, Jura or the 
Elides, they are out of place in the fells of 
(ktnberlafid which are on so small a scale that 
they ‘‘depend for their grandeur on a system of 


natural proportions which you can spoil, but not 
alter". As Lord Ullswater has said, the problem 
is one “of taste, discretion and degree". 

If one of the reasons for planting in the Lake 
District was to give work to the unemployed, it 
would seem a pity that the Forestry Commission 
did not avoid controversy, for the work of the 
forester is exposed to many dangers on an antagon¬ 
istic countryside, by agreeing to plant broad- 
leaved trees only, and mixed woodland, as 
suggested by the author. Some valuable experience 
would have been obtained on the subject as to 
the elevation to whioh some of these species can 
be taken, and amenity would have been safe¬ 
guarded ; since the forester who knows his job 
should have been able to adapt his plantings to 
harmonize with, and not spoil, a piece of country¬ 
side the beauty of which has for long been a house¬ 
hold word in Great Britain, even amongst many 
who have never seen it. It would be an interesting 
piece of work demanding skill and considerable 
knowledge; a different type of work, it may be 
admitted, from the monotonous planting of young 
conifers on a more or less uniform pattern. The 
question of the longer period the nation would have 
to wait for a return in money does not appear 
to be of so great importance in the Lake District , 
where other advantages are already being reaped. 

The author puts up a strong plea for the preserva¬ 
tion of the sheep farming and the Herdwick strain, 
both of which must disappear with any consider¬ 
able afforestation in the Lake District owing to the 
fact that of ueoesdty all the lower ground would 
be planted upland thus the sheep dis^baUce 
would be complete. pie FoiestTy 



August 7, 1937 

planting proposals will involve the displacement 
of more than 5,000 of this local breed of sheep. 

Mr, Symonds also deals categorically with the 
question of the extra unemployed that the scheme 
would provide for and the question of small 
holdings. On both these subjects he displays 
ample local knowledge, and his remarks on the 
subject of the prospects before the small holder, 
especially of one unacquainted with the locality, 
merit consideration. 
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Mr. Symonds’ little book appears to sum up 
the present position. To many, the Lake District 
is a thing apart; and when the total area involved 
and the comparative small size of the conifer 
woodlands to be established is taken into account, 
it would appear that the Forestry Commissioners 
here have the chance of justifying the useful 
position they have taken in the country by leaving 
the beauty spots alone, and planting, where plant¬ 
ing must be, with hardwoods. 
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Insect and Allied Pests of Fruits 


The Pests of Fruits and Hops 

By Dr, A. M. Massee. (Agricultural and Horti¬ 
cultural Handbooks.) Pp, 294 -f 27 plates. (London: 
Crosby Lockwood and Son, Ltd., 1937.) 15s. net. 

^PHE production of profitable fruit crops is 
* dependent upon a variety of factors, some 
beyond the control of the grower, others being 
within his control. The factor of post incidence in 
an orchard or plantation is one of extreme impor¬ 
tance, for while the occurrence of some species— 
resident pests—are within the plants man's control, 
others—migratory pests—are to an extent beyond 
control, and the presence of the latter group are 
frequently undetected until irreparable damage is 
committed. 

Great advances in fruit culture have been made 
during the past twenty years, and an increasing 
number of scientific investigators are engaged 
upon the elucidation of problems connected with 
this important industry. Entomologically speak¬ 
ing, the changes have been great both as regards 
new and troublesome pests, namely, capsid bugs, 
fruit tree red spider mite, and tarsonemid mites ; 
the appreciation of vims infection and the part 
played by insects in their transmission; the 
measures for controlling pests by the introduction 
of tar-distillate egg-killing washes, petroleum oils, 
And Derris and Pyrethrum preparations ; and the 
evolution of high-powered machinery for the 
application of insecticidal and fungicidal washes 
and dusts. 

It may appear strange that this much-needed 
volume is only the third standard work dealing 
^ith the pests of fruit which has appeared in forty 
y e Ara. To those, however, who are familiar with 
^**6 Ormerod’s “Handbook of Insects Injurious 
to Or^rd whd Bush Fruits”, published in 1898, 
***& work of Prof, Theobald, 

fe ; ,ta for these 


authors produced works which were classics in 
their particular line. 

The present author, while purposely omitting 
technical descriptions of insects, has attempted 
to place before fruit-growers and students a 
simple and brief account of some of the more 
important insect and allied pests that occur on 
top and soft fruits and on hops. Simplicity of 
expression is a matter of degree, and while the 
specialist may consider the account of the several 
pests to be simple, the layman may think other¬ 
wise. 

Technicalities are wisely omitted, but the 
inclusion of some information relative to the more 
important orders of insects and allied animals 
would have allowed the lay reader to appreciate 
the varied life-cycles, feeding habits, and meta¬ 
morphoses of the several groups of arthropods 
mentioned in the text. Again, the inclusion of a 
simple key, with figures, to the larval stages of 
insects, would enable the practical man to dif¬ 
ferentiate between the larvce of the Endopterygota 
without seeking for such information in the body 
of the work. 

The volume is well illustrated with more than 
a hundred photographs taken by Mr. R. M. 
Greenslade, who is Dr. Masse© *s colleague at the 
East Mailing Research Station. An author would 
prefer to have the illustrations placed near the 
description of the pest, and it is unfortunate that 
publishers frequently fail to attain this desirable 
end. One example will suffice, namely Plate iv 
(facing p. 36) illustrates bark beetles and shot hole 
borers and the damage committed by them, but 
these pests are described on pp. 181-183—an 
unfortunate misplacement. 

To illustrate insect species without descriptive 
matter is of little value either to the specialist or 
to the fruit-grower, for while the former is taught 
not to depend on an illustration for purposes of 



216 


NATURE 


August 7, 1937 


identification the latter is tempted to make his 
specimen fit the figure. For example, Plate viii 
illustrates eight species of tortricicl moths, but one 
fails to find any description of the several species 
on pp. 60-66. 

Careful proof-reading has reduced the number 
of errors to a negligible quantity, and the inclusion 
of three indexes—scientific, popular, and author— 
is of immense value both to those who read and 
to those who scan a textbook. 

The author is not hopeful of the standardization 
of scientific names of insects. The laws of priority 
must of necessity be obeyed, and as such the 
standardizing of generic and specific names will 
take time. The applied entomologist is not blame¬ 
less in this respect, for he, too, has the habit of 
changing names ; for example, the coccicl, 
Lecanium comi Bouche, though long known as 
the ‘peach scale' following its appellation the 
‘brown scale', is now termed the ‘European fruit 
scale' ! 

Of the fifteen chapters, eleven deal with fruit 
pests arranged under their respective hosts, which 
are arranged alphabetically, and one chapter (xii) 
is devoted to a review of the pests of hops. Chapter 
xiii discusses beneficial and harmless insects, 
while the penultimate chapter deals with insecti¬ 
cides. The final chapter, entitled “Spraying 
Equipment and Methods”, has been written by 
Mr. J. Turnbull, the Ministry of Agriculture's 
specialist on the subject. 

A limited number of references conclude the 


note on each peat described, but the omission of 
references in the case of Chapter xiv requires to 
be rectified in a second edition. It is apparent 
both in the notes on control measures and more 
especially in the chapter on spraying equipment 
and methods that the book is written primarily 
for the fruit-grower rather than for the owner of 
smaller establishments. This is unfortunate, for 
the earlier works of Miss Ormerod and Prof. 
Theobald are examples worthy of assimilation, in 
that these authors never failed to appreciate the 
difficulties both of the owner of large plantations 
and of the amateur gardener. 

It is strange to read the author's statement 
(p. 233) that the ‘cauliflower’ disease of straw¬ 
berry is probably due to virus infection, for the 
work of Dr. Margaret Lacey indicates that a 
bacterial organism is concerned with this mal¬ 
formation. 

Notwithstanding these* several criticisms, Dr. 
Massee, who is recognized as the foremost pomo- 
logical entomologist in Great Britain, has produced 
a work of outstanding merit which will long 
remain a classic. It will be welcomed by the fruit¬ 
growing community, the biologist, the student, 
and by all who are interested in fruit culture. 
The author has not sought to embellish his story 
with scientific jargon ; the simplicity of phrase, 
though worthy of emulation, is rare; and Dr. 
Massee shines despite of it, thereby showing his 
eminence in the field of biology. 

G. Fox-Wilson. 


Experimental Optics 


Introduction to Optics 

By Dr, G. B. Deed bar. Pp. xii f 614 +21 plates. 
(Allahabad : The Indian Press, Ltd., 1936.) 

HE term ‘Introduction' applied to a text-book 
on a branch of physics gives little idea of the 
standard and scope of the work. Those who are 
familiar with the customary method of teaching 
optics will understand what is implied in this case 
from the fact that the work is based upon the 
author's lectures delivered to degree students in 
the University of Allahabad. It is assumed that 
the reader is familiar with the elementary prin¬ 
ciples of physics, such as are taught to pupils 
during their last school year, or to students during 
the first year at a university. In Great Britain 
the work would be regarded as suitable for 
an ordinary degree course in optics but as falling 
short of the standard required in m honours 
course. 

Hie author tells us that he is especially con¬ 


cerned in keeping the experimental side of the 
subject in the foreground and that the treatment 
is chiefly non-mathematical in character, The 
first six chapters are devoted to geometrical optics 
and the remaining thirteen chapters to physical 
optics. The book is large, consisting of some six 
hundred pages, and the syllabus of subjects is com¬ 
plete and adequate* 

In the treatment of geometrical optics, the 
author adopts the Abb6 sign convention, which 
chooses oppositely directed axial directions for 
the location of object and image. He thus falls 
in with a custom which is becoming more and 
more widely adopted. His convention with regard 
to angles is confusing, and is not necessary* He 
introduces the reader to the 'principal points’ in a 
simple and interesting maimer; but he aughito 
have elaborated the brief explanation of his points 
in this connexion. He ought also to have given a 
fuller account of 
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Many practical questions on the investigation 
of lens systems are treated, and this is certain to 
be helpful to the student reader. In the treatment 
of interference, diffraction and polarization, the 
author keeps very closely to the methods of some 
well-known writers on the subject of physical 
optics, and makes use of familiar diagrams. He 
makes some improvement in the presentation of 
the formula for the resolving power of the micro¬ 
scope, but again errs by being too sparing in the 
discussion. The last few chapters are concerned 
with Bohr’s theory of spectra, with colour, photo¬ 
metry and the ether experiments. 

A work of this kind must he judged to some 
extent on the basis of the purpose for which it is 
written, but some general criticisms arise in con¬ 
nexion with it. There are several well-known 
standard text-books on this subject, and a now 
one ought not merely to add to their number. It 
must either introduce new matter or present 
the old in a novel and better way. The present 
volume does not justify itself on these grounds ; 


indeed the author accepts the old subjects and 
methods. 

There is also the question as to what the nature 
of an introduction should be. Is it to introduce 
the reader to a very wide range of subjects, with 
the sacrifice of thorough study in the case of most 
of them, or should it treat a more limited range in 
which the principles are well illustrated and in 
which superficiality can bo avoided 1 In this 
book, with its brief references to subjects not 
always well moulded into the general plan, the 
author creates the impression that he is afraid of 
leaving something out. It would appear that he 
favours the introduction to a wide range. But at 
the present time, when all branches of physics are 
becoming more and more bewildering in detail and 
extent, students require guidance to those parts 
of the subject where principles can be soundly 
grasped. Depth of study is an urgent need, and 
it is suggested that this book will be improved as 
an introduction to optics if the author will con¬ 
sider this point in modifying future editions. 


Advanced 

Dynamics 

Part 2. By A. S. Ramsey. Pp. xi +344. (Cam¬ 
bridge : At the University Press, 1937.) 15*. 

nPHE publication in 1929 of Mr. Ramsey’s 
^ excellent dynamics for the use of higher 
.divisions in schools and for first-year students at 
universities has called iorth many requests for 
similar treatment of the more advanced parts of 
the subject. The present volume has therefore 
been written as a continuation of the course so 
well laid out in the earlier book. It amplifies both 
the dynamics of the particle and of rigid bodies, 
and extends the discussion to three dimensions 
sufficiently far to meet the requirements of an 
honours degree. It also includes the use of 
generalized co-ordinates, motidh under no forces 
and‘ the motion of tops and gyrostats. The 
author has had the advantage of drawing freely 
from the late 3>r. Besant’s "Treatise on Dyna* 
Bries” which was a model of conciseness and 
lucid exposition, and which, although revised by 
Mr. Ramsey some twenty years ago, is now out 
of print. 

The plan of the book has been skilfully devised 
«6 that the inherent difficulties of the subject may 
hr intelligently surmounted by the average 
There are twelve interesting chapters, 


Dynamics 

abundantly illustrated by seventy fully worked- 
out examples, most of which are taken from recent 
examination papers. This is done to represent the 
kind of knowledge which is expected of present- 
day students, but it is apt to confine the subject- 
matter within somewhat artificial boundaries, 
especially if the syllabus to be covered is tradi¬ 
tionally academic. This, however, is not the fault 
of any author who sets out to deal with a specific 
syllabus, and, whilst the content of the present 
volume is undoubtedly academic, the treatment is 
thoroughly fresh and stimulating. Practical topics, 
such as longitude, gyrostats, gyrostatic compasses, 
etc., are touched upon, though mainly from a 
theoretical point of view. 

The book closes with an appendix on vectors 
and their applications, for the author does not 
wholly approve of the principle of establishing the 
fundamental equations of dynamics by vectorial 
methods, which he rightly regards as a modem 
fashion not designed to become permanent. 

There is an abundant supply of examples for 
the use of the student, and each set is roughly 
divided into two groups, one of easier problems 
and the other of a more difficult character. The 
book will undoubtedly be of great value to all 
students who are training to beeome mathematical 
specialists. F, G. W. B, 
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The Ancient Burial-Mounds of England 

By L. V. Grinsell. Pp. xiii4240 4 24 plates. (London: 

Methuen and Co., Ltd., 1930.) 12$. 0d. net. 

Mr. Grinseix is an enthusiast about his subject; 
and although he does not profess to be a scientific - 
ally trained archaeologist, if he fails to inspire the 
reader with his own enthusiasm, it will not be the 
fault of his excellent descriptions of the barrows of 
England. He includes all that the amateur will 
desire to know of the history of the study of barrows, 
of their types and chronology, of burial customs, of 
their folk-lore and of their local names. He describes 
the methods of study in field-work and by excava¬ 
tion. Finally, he gives a detailed topographical list 
of these monuments, of which the only criticism to 
be made is that it is more complete for the south of 
England than it is for the north. The illustrations 
are good, though small. Brief bibliographies are 
given for the benefit of those who wish to carry 
their studies further. 
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tion of various substances, the cell has a, greater cross- 
sectioned area, and parchment paper diaphragms are 
employed to separate the intermediate buffer solutions. 

The third paper commences with a fairly compre¬ 
hensive survey of present-day knowledge of photo* 
electric phenomena, and includes a number of useful 
references. This section is followed by detailed 
descriptions of different types of photo-electric cells 
and their characteristics. The remainder of the paper 
is devoted to descriptions of numerous applications 
including microphotometry, spectrophotometry,colon - 
me try, nephelometry, pyrometry and polarimetry. 

Die mathematischen Hilfsmittel des Physikers: 

Von Prof. Dr. Erwin Madelung. Unter Mitarboit 
von Dr. Karl Boehle und Dr. Siegfried Fliigge. (Die 
Grundlehren dor mathematischen Wissenechafton in 
Einzeklarstellungcn, herausgegebon von R. Oourant, 
Band 4.) Dritte vermehrto und verbesserte Auflago. 
Pp. xiii 4-381. (Berlin: Julius Springer, 1930.) 
28.80 gold marks. 


Handbuch der biologischcn Arbeitsmethoden 
Herausgegebon von Prof. Dr. Emil Abdeibalden. 
Lief. 400. Abt. V : Methoden zum Studium der 
Funktionen der einzelnen Organe des tierisohen 
Organismus, Toil 10, Heft 0. Allgemeine und ver- 
gleichende Physiologie. Eine Verst&rkeranordnung 
itur Registriorung gehimelektrischer Spannungen, 
von Rudolf Ottenthal; Neuo kataphoretische Ver- 
fjfthren, von Hugo Theorell; Liohteloktrische Zellen 
und ihre Anwendung fiir wissenschaftliche Mess- 
ungen, von Marie Wreschner, Pp. 1075-1234. 
(Berlin und Wien: Urban und Sob war zen berg, 
1930.) 9 gold marks. 

Th» first paper describes an amplifier designed to 
work an oscillograph for recording electrical changes 
in the intact brain. The arrangement consists of a 
three-stage resistance capacity amplifier containing 
two pentode valves followed by a triode. The values 
of the various condensers and resistances are chosen 
to give » long time-constant, and the author claims 
an undistorted amplification of 70,500, constant over 
a frequency range of 10-500 cycles per second. 

An interesting application is described in which 
two amplifiers are simultaneously led off from the 
same cranial electrodes, thereby giving two oscillo¬ 
grams on the same photographio paper. One instru¬ 
ment responds normally over the complete frequency 
range, while the other, by means of large capacity 
condensers arranged in parallel with the anode 
resistances of the first two stages, amplifies efficiently 
only at frequencies of 1-10 cycles per second. From 
the two simultaneous oscillograms an approximate 
curve analysis is obtained. 

The second paper describes an improved type of 
kataphoresie apparatus in which it is possible to main¬ 
tain the solution at a constant pH value. Several 
examples of its application for the investigation of 
biochemical material are quoted, such as references 
to work on flavin, Warburg’s respiratory co-enzyme, 
cytochrome c, blood serum, and the anti-pemioious 
ansemia principle of liver. 


This book falls into two distinct parts ; mathematics 
and physics. The third edition differs from the 
second (published about twelve yoars ago) in respect 
of a more systematic handling of the subjects, the 
introduction of much new matter, including a 
chapter on group theory, and a complete rewriting 
of the chapter on quantum theory. The author’s 
object is to provide for physicists a precis of those 
parts of mathematics which shall be of direct use, 
ami which could only be otherwise obtained by 
consulting a large variety of text-books. In the 
second part of the book the equations of mathe¬ 
matical physics are formulated. 

The result is excellent as a piece of clever con¬ 
densation, but one cannot help feeling that to make 
any adequate use of matter in such concise form— 
practically no proofs or illustrations are given—the 
reader will have to consult the text-book after all. 
For the mathematician or physicist, however, the 
work affords admirable and useful summaries in their' 
respective subjects. 

Faithful Rebels; 

a Study in Jewish Speculative Thought. By Dr. 
Israel Levine. Pp. viii 4140. (London : The Soncino 
Press, 1930.) 0#. net. 

In this work Dr. Israel Levine, the head of tb© 
Philosophy Department, University College, Exeter, 
discusses the outstanding contributions to philosophy 
by Jewish thinkers from biblical times down to the 
present day. In the oldest writings of Hebrew* 
culture as represented by the Book of Job and 
Ecclesiastes and the works of Philo and Maimonidea, 
little philosophy is to be found, and it is not until 
the middle of the seventeenth century that Jewish 
philosophy begins with Spinoza, while in the nine¬ 
teenth and present centuries Marx represents economic 
science and Bergson metaphysics. Dr. Levine comes 
to the conclusion that science and philosophy we 
not really native to Ihe butj^uire 

for their ..dmlqpjM 
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The Natural Philosophy of Paintings 


By F. Ian 

N his inaugural lecture in 1936 as Tait professor 
of natural philosophy in the University of 
Edinburgh, Prof. Max Bom referred to an essential 
difference between science and art. Mathematical 
and physical theories deserve well if they meet the 
intellectual needs of their period, whereas the 
creations of great artists are for all time. It might 
appear from this that mankind is obliged to reckon 
with continuous change in his scientific concepts, 
and can hope to find rest unto his soul only in the 
static nature of art. However this may be, it is 
no purpose of the present article to insist upon 
Buch a distinction, but on the contrary, rather to 
inquire into the conditions which exist (or may 
exist) tending to bring the worker in the exact 
sciences into contact with the world of art and its 
problems. 

One such opening is obvious enough—the task 
of applied physics and chemistry in assisting the 
curator in the conservation of paintings, both by 
a knowledge of materials as such and by devising 
methods of improving the environment in which 
objects of supreme value are housed. Progress 
along these directions is not difficult to trace. 
There are laboratories specially equipped for such 
studies at the Fogg Art Museum in the United 
States, at the Louvre in Paris, the National 
Museum in Lisbon, and three in London—at the 
British Museum, the Courtauld Institute (Norman 
Wilkinson Foundation) and the National Gallery. 
Much has been learnt at all these places; hut it is 
clear that basic questions relating to the behaviour 
of paintings in certain circumstances remain 
unanswered, and that a fair amount of the data 
so far collected is little more than empirical. 

In Great Britain, co-operation with specialist 
institutions under the Department of Scientific 
and Industrial Rescaroh has proved both interest¬ 
ing and effective. The experiments needed are so 
many-sided that no one laboratory could expect 
to cope with more than a fraction of them. 

There is another way in which physics and 
chemistry may help. This is in the prosecution of 
systematic studies relating to the technique of the 
<fid masters ; the search for forgeries and their 
are notoriously difficult 
whaea auob results are possible, it 
■ *|as a by-product of the careful 

methods in general, 
besaid for the regular use of 
theetudent of .art history 


G* Rawlins 

in his researches, and as a check upon the con¬ 
clusions which he may reach on stylistic grounds. 
It is no part of scientific method to attempt to 
do what only ‘an eye for a picture’ can, in 
the end, accomplish ; nevertheless, investigators 
will not refuse objective evidence when it can be 
forthcoming. Fortunately, favourable cases do 
arise. 

Yet another possibility can be visualized, 
difficult as it is. In nmeh the same way as physics 
and philosophy are to some extent conterminous, 
so a detailed study of art history leads naturally 
to the necessity of exploring the mind of the 
artist, and consequently the outlook of his time. 
Thus art history and psychology tend to share 
common ground. Doubtless, a large number of 
pictures were commissioned and executed accord¬ 
ing to rigid conditions prevailing in the ideas of 
the period, yet here and there examples appear 
which seem to indicate that the work in question 
was brought into l>eing in the subconscious mind 
of the artist and is thus a document of the deepest 
significance. It is a far cry to the day when any¬ 
thing of this nature might conceivably be demon¬ 
strable experimentally ; what is important at the 
moment iB the infiltration of scientific method into 
the attempt to effect a closer synthesis between 
our appreciation of works of art as they are, and 
the mental and cultural background which pro¬ 
duced them. A work of art is an organized whole, 
possessing shape as well as tone ; above all, it 
is no mere accident, and in its fashioning the 
artist may be presumed to have given of his 
best. These conditions approximate to the law 
of prdgnanz in the psychology of Gestalt. It 
may be here that, in the last resort, a natural 
philosophy of paintings may be found. 

The immediate problem is the application of 
scientific principles to paintings in the matter of 
conservation, restoration, environment and in the 
systematic study of technique. A major considera¬ 
tion is that of safety. No risks can be entertained 
for a moment, and therefore much may have to 
be learnt upon models, or by the artificial repro¬ 
duction of conditions. The essential characteristic 
of a painting—mural or panel—is its stratified 
structure. In order, there are (a) the support or 
carrier, for example, plaster or wood, (6) the 
ground* (c) the paint film, (d) the surface or 
varnish film. According to the varying methods 
of different schools, modifications of this sequence 
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may arise ; but it represents the normal state of 
affairs, and the one with which the scientific 
investigator usually has to deal. Clearly, of the 
four, the paint film is of the greatest interest to 
the beholder, for it is in fact ‘the picture’, as 
generally understood. 

From this arrangement the scope of physical 
and ohemioftl investigations can be gauged. First 
monies the need for accurate knowledge of the 
physico-chemical properties of plaster and wood. 
Secondly, the ground is perhaps composed of 
'‘gesso’, a water paint containing lime as its main 
constituent, and often the seat of an involved 
system of cracks, which may influence the layer 
above. Thirdly, the paint film is a most compli¬ 
cated phase, comprising pigment plus binding 
medium. Fourthly, the varnish film is not an 
exact chemical entity, and its properties change 
considerably with time. All these layers react to 
some extent upon one another, more especially 
with regard to relative flexibility. Chemical 
reactions in the paint film sometimes generate 
fissures akin to geological phenomena on a rainuto 
scale. 

In general, the paint film may be constructed 
in a variety of ways. The pigments may be 
embedded in a previously prepared surface, or 
they may be powdered with a suitable medium 
(as in ordinary oil painting), or again they may 
be applied to a dry surfaoe and afterwards fixed 
by some kind of spraying. 

As in other branches of science, physical methods 
may be preferable to chemical ones in that no 
sampling or removal of minute fragments of 
material is required. When, however, it is necessary 
to know for certain the composition of a pigment, 
then it has long been the custom to detach a 
microscopic amount from some inconspicuous part 
of a picture (under the rabbet of the frame for 
example) and to subject it to chemical or spectro¬ 
scopic analysis. In very favourable oases, observa¬ 
tion with a polarising microscope will give a clue 
to the nature of a pigment in situ, by reference to 
crystallographic properties, colour and index of 
refraction. An extremely illuminating method— 
when conditions allow—is to use a micro-borer, 
and so to obtain, in the form of a minute cylinder, 
samples of all the different strata. Microscopical 
examination of the core, at a magnification of 
about one hundred diameters, reveals the con¬ 
stituents clearly. 

The possibilities of X-ray work are considerable, 
and at several institutions systematic use is being 
made of them. The whole process, so far as 
pictures are concerned, depends for its success 
upon the particular pigments and technique in 
question* It is by no means of universal applica¬ 
tion. Bxeeedhagly thin films of {mint, such as 
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those sometimes used by the Venetians, are 
frequently too transparent to offer any appreciable 
resistance, except perhaps to the very softest 
radiation. However, areas containing much lead 
or mercury, in the neighbourhood of compounds 
like the lakes, composed of elements of low atomic 
weight, make excellent subjects, and a wealth of 
detail is often revealed. Sometimes the experienced 
eye can perceive the presence of an outline under 
the visible paint layer : X-ray photographs supply 
the objective proof. The uses to which such photo¬ 
graphs can be put are several. If it is proposed 
to remove over-paint, the extent of the original 
picture left can be determined before any action 
is taken. Again, a previous version of a composition 
may be discovered or, as has happened lately, the 
work of two artists can be distinguished. 

It remains now to discuss some external factors 
which influence the condition of paintings,"and to 
which it is possible to apply scientific methods. 
For many years there has been an increasing 
movement for the abolition of the glasses from 
pictures in the national collections. From the 
students’ point of view such a course would have 
everything to recommend it. In practice, however, 
difficulties are encountered. Experiments have 
shown that the surfaoe of a canvas, if unglazed, is 
usually cooler than the air of the gallery, and 
consequently condensation of moisture sets in, 
forming a thin wet film over the varnish. Ihist 
and smoke particles settle on this film, and create 
in time a dull, dirty layer, easily removable in 
some cases, but by no means in all without risk 
to the varnish. The cure, theoretically, is a com¬ 
plete air-conditioning and filtering plant. Observa¬ 
tions in the National Gallery have demonstrated 
that for every pound of carbonaceous material per 
million cubic yards of atmosphere in the immediate 
neighbourhood of the gallery, 0.7 lb. is present 
within the building. This is an average figure far 
the interior as a whole, and seems to represent a 
fairly constant quantity. In any event, there is a 
strong argument for air-conditioning in museums 
and galleries if objects of art are to be seen at 
their best. 

Perhaps the greatest need of all, as indicated 
already, is a closer understanding between the 
outlook of the student of art history and that 
of the scientific investigator. Co-operation f6r 
practical ends like conservation and protection 
there must obviously be. But the ultimate aim 
is a more intimate fusion of the two ways of 
thinking, such as would lead to the appreciation 
of a work of art as an object of the profoundest 
symbolism* Some of the great masters were 
intellectuals of a high order, as well as supreme 
orafremea. To know them better is to broaden 
our oohoept of natural pMlos^y* , 
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Agricultural Products as Raw Materials for Industry* 


'T'O what extent is agriculture likely in the 
* future to supply the raw materials for 
industry in addition to food and textiles, her 
main customers to-day ¥ The answer to this 
question involves a forecast of both demand and 
supply : whether the nature of the demands will 
alter, and whether in meeting them materials or 
manufacturing methods will change fundamentally. 
Biochemistry and biotechnology are of great 
significance for the future of industry, but their 
value will be judged largely by their power to save 
expenditure of material and energy. For more 
than a century, organic chemists have been in¬ 
vestigating the atomic structure of the products 
of organic life, and the new weapons, X-rays and 
electron diffraction, have been of great service. 

Although we still know very little of the 
mechanism used bv Nature in synthesizing these 
complex substances, it is clear that they are built 
up on comparatively simple models. Starch, 
cellulose, hemicellulose, and the pectins appear to 
be built up from hexose units like glucose, though 
possibly the primary unit is a triose, like glycerin, 
containing three carbon atoms, since the units 
C 6 — C„ and C« — C» — C* occur frequently in 
plant products and the transformation 2C, (\ 

presents no difficulty to Nature. Vegetable oils, 
fats and waxes are built up of long chains from 
units of six carbon atoms. Essential oils, resin 
and rubber are built up from the unit C 6 H t with 

0 

a branched carbon skeleton C — C — G, which 

/ 

0 

may be regarded as their parent substance ; and 
from the same unit the plant can construct the 
terpones and diterpenes, which have ring struc¬ 
tures. The resins are more complex, containing 
twenty or more atoms, but of similar type. 

Proteins are derived from the union of ammonia 
with carbon-chain units ; amino-acids are formed, 
and their molecules combine to make long chains, 
Uke fibroin, the chief protein constituent of natural 
silk. Long chains similar to these, but folded into 
rings, are the structural units of the vegetable 
proteins found in many seeds and tubers. Many 
alkaloids also can be regarded as built up in the 
plant through the medium of amino-acids. 

^ formation of chlorophyll—the key 

sub^noe ffi living world—is obscure ; it 
/the old problem of the hen and 

***** * v ** by Hartley to 


the egg, for chlorophyll is essential for the syn¬ 
thesis of carbohydrates, but carbohydrates are 
required to make chlorophyll. Many natural 
flavouring substances, for example, eugenol, are 
built up upon a 0, — 0* skeleton, and this group 
may be doubled to give constituents of many 
resins, or with the addition of a C« group to give 
the catechins, found in the tannins, and in antho- 
oyanins, the colouring matter of many plants. 

Although Nature synthesizes her complex pro¬ 
ducts from simple units with an ease and certainty 
that tantalizes the chemist, by elucidating their 
structure, he has succeeded in synthesizing many 
of them artificially. Nevertheless Nature has 
proved to be a cheaper producer than the factory, 
and is likely to remain so. Many Bo-callod synthetic 
substances, for example, camphor and ionone (the 
perfume of violets), are made from vegetable 
products in which the carbon skeleton has already 
been formed by the plant, and they are thus the 
result of chemical processing. 

Of greater significance from the point of view 
of displacement of plant products, is the use of 
cracked oil gas and natural gas in the United States 
as starting-points for the manufacture of organio 
chemicals, and also their production from water 
gas by catalytic processes, and from calcium car¬ 
bide made in the electric furnace. Here there m 
direct competition with the products of the fer¬ 
mentation industry and of wood distillation. 
Synthetic ‘rubber’ made from cracked oil gas is 
another example of this competition. On the other 
hand, the more detailed knowledge of plant pro¬ 
ducts has led to great developments in their 
extraction and utilization, for example, the process 
of fat-hardening, the conversion of molasses into 
alcohol, glycerin, acetone and other solvents, and 
the production of furfural from cereal wastes for 
use as a solvent or as a constituent of plastics. 
Research has also opened up completely new 
fields, such as the cellulose produots and synthetic 
resins or plastics, in which agricultural materials 
like casein, glycerin, soya bean are finding fresh 
outlets. The possibilities of plastics are great; at 
present they are handicapped by high cost, mould¬ 
ing powder costing £75 to £100 a ton, and the 
great pressures required for moulding thermo¬ 
plastics are expensive to apply to large articles. 

The present percentage utilization of agricultural 
produce in the world is, on a value basis, roughly: 
food 86*88, textiles 0*8, and other industries 5-4, 
so that the consumption by industry is at most 
only 12-15 per cent of the total production, and 
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of this textiles account for about two thirds. On 
this basis it is estimated that the value of farm, 
field and forest products used in industry now 
amounts to about one half that of mineral products, 
that is, to one third of the whole) value of industrial 
raw materials. 

The extent to which agricultural materials may 
replace minerals and metals will depend on physical 
properties and cost. Some plastics are suitable 
for replacing metals ; the use of synthetic resins 
as adhesives, and the improvements in the manu¬ 
facture of laminated wood already make it a 
successful rival to metal in many fields, for the 
new products possess such advantages as absence 
of fatigue, high ratio of strength to weight, and 
resistance to corrosion, whilst the defects of wood 
due to local weakness are eliminated by the lam¬ 
inated structure. Rubl>er is also supplanting metal 
in fields where its elasticity, freedom from abrasion, 
and value in reducing noise are required. Lam¬ 
inated wood is finding many applications in building 
construction owing to its strength, lightness and 
low cost; and the substitution of nitrocellulose and 
synthetic resins for the older natural resins, and 
that of the new solvents and plasticizers for the 
older and cruder materials of the forest-produced 
type, all in the main involve the use of processed 
agricultural products. The cost of producing 
fermentation alcohol from molasses, at 2d. a 
gallon, is estimated at 9 d. a gallon ; and from 
maize at 2$. a bushel, at la. 3d. a gallon ; but the 
cost of petrol at the refinery without tax is 3d, 
a gallon ; its use to-day as motor fuel is only 
justifiable on strategic grounds, but when petroleum 
supplies begin to contract, alcohol will be in a 
better competitive position. There has been a 
very great development in the use of new packing 
materials, made of wood, textiles, cellulose, Cello¬ 
phane, etc., but mineral oils have been replacing 
vegetable oils for lubrication, although the total 
consumption of the latter has not declined. 

In the United States, the Farm Chemurgic 
Council is working strenuously to promote the use 
of American farm products ; and the Department 
of Agriculture, with its numerous associations, is 
admirably equipped for research and development 
work in this connexion ; as also in the wider field 
of finding new crops like soya bean, tung oil and 
southern pine, to replace products now imported. 
Success will depend on the co-operation of industry 
in providing factories for processing the raw 
materials and the research necessary to find new 
and cheaper methods of using them. The utiliza¬ 
tion of farm wastes and by-products is being 
investigated ; already cull citrus fruits in Cali- 
foraia are befog processedfor producing citric add, 
citrus oils and pectin, but an economic method 
for usingwaste fann eefiul^ strawboard, 
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insulating material or packing has yet to he found. 
Within the last decade, the soya bean has become 
a major crop in the United States, One ton of it 
yields about 250 lb. of oil and 1,600 lb. of meal. 
The oil is used in edible products and in making 
paints, enamels, varnishes, linoleum, soap, glycerin 
and printing inks. The meal is mainly used in 
foodstuffs, but a good deal goes to the manufacture 
of protein glues, paper sizes, washable wall-papers, 
and protein plastics. Mr. Henry Ford has been one 
of the pioneers of this new crop. It is estimated 
that the annual output of a million Ford cars 
involves the consumption of the following quan¬ 
tities of farm produce : cotton 89 million lb,, 
maize 500,000 bushels, linseed oil 2*4 million lb., 
molasses 2*5 million gals., wool 3*2 million lb., 
leather 1*5 million sq. ft., hogs 20,000 (to supply 
lard for lubricants, oleic acid and bristles for 
brushes), mohair 350,000 lb., and soya bean oil 
2 million lb. (for making enamel). 

The discovery of new uses for established crops 
is well exemplified by research on cotton, which 
has disclosed the effect of fibre fineness on the 
strength of cotton yarns. Extensive breeding and 
selection are showing how to improve this char¬ 
acteristic in American cottons. Strength and 
durability are needed in cotton used for making 
bags and bagging, and a fresh outlet here is the 
development of duplex open and dose-mesh fabric 
bags for packing fruits and vegetables, millions of 
which have been sold. The use of cotton fabric 
for reinforcing tarred roads has been investigated, 
and with seeming success, After the road bed has 
been levelled and primed with tar, the cotton 
fabric is laid down and then covered with alternate 
dressings of asphalt, road metal and chips, which 
are consolidated with a heavy roller. Strenuous 
efforts are being made to find new uses for maize. 
In the Middle West about 7 per cent of the maize 
crop is processed for industrial purposes, the main 
products being starch, dextrin, corn syrup, dex¬ 
trine, corn oil and cake. Finally, sugar or starch 
derived from second-grade maize or other grain, 
sugar-beet, and molasses is being converted into 
industrial solvents. 

The energy and skill with which all these 
investigations are being pursued is beyond praise. 
The answer to the question posed in the first 
sentence cannot be definite. The use of carbon 
compounds is certainly being extended, and perhaps 
we are approaching a cellulose-plastic age. But 
the chemist cannot vie with Nature in the cheap 
production of complex organic molecules; ***| 
the future lies in doeer association between ^ 
Such a development of the uae of 
producte would bemost fortunate in 
gjwduaj exhauation of out capii^ ag$eU f 
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New Zealand Fish Oils 

By F. B. Shorland 


A LTHOUGH the fish life of New Zealand 
waters offers many interesting and unusual 
features, the study of the fish oils has, until quite 
recently, been practically neglected. The earlier 
work included an analysis of sting-ray liver oil by 
Donovan 1 and more extensive researches on the 
food values of New Zealand fish initiated by 
Malcolm in 1920. During the course of these 
investigations the oil content of the flesh from 
various fish was examined *• 8 and the fats of red 


cod (Physiculua backus) in relation to its food were 
studied* The fat content was less in winter than 
in summer, indicating a depletion of reserves 
during the scanty winter feeding 4 * Although 
tarakihi (Dactylopagrus macropterus) flesh was 
found* to contain appreciable amounts of vitamin 
A, none could be detected either in the ether 
extract of this flesh or in the ether extracts from 
the flesh and liver of red cod*. 

Dene and Shorland 7 discovered in 1934 that the 
larger edible fish of Cook Strait, including ling, 
English hake and in particular groper and bass, 
yielded liver oils of much higher vitamin A 
potency than had generally been recorded in the 
case of North Sea fish* In contrast with the fish 
which had hitherto been examined by other 
the vitamin A content of ling liver 
was not found to exhibit any marked seasonal 

Zealand freshwater eels, of which 
■ mAnpuitta muMandii and 


A . australis f have received considerable attention. 
It was found that the body oil (comprising so 
much as 20 per cent of the total weight of 
the fish) had a vitamin A potency approaching that 
of cod liver oil, while the traces of oil in the liver 
were extremely rich in this vitamin 7 *. McIntosh 
and Shorland* established a general similarity be¬ 
tween the composition of the component fatty acids 
of A. aueklandii and that of typical freshwater fats 
of the northern hemisphere analysed by Lovern 1 *, 


thus confirming the difference between the marine 
and freshwater types of fat. An examination of 
the C lB unsaturated acids showed the presence of 
oleic and stearidonic acids. Neither linoleic nor 
linolenic acid could, however, be detected*. Edis- 
bury, Lovern and Morton 11 showed that the ratio 
of non-liver vitamin A to liver vitamin A of 
A. aueklandii tended to increase with age, while 
the increased vitamin content of the body oil in 
the older fish was correlated with the oil content 
of the tissue. 

In many instances, fish oils of high vitamin A 
potency are also good sources of vitamin D. 
Cunningham 1 * reported vitamin D values of 2,250 
and 500 for groper and ling liver oils respectively, as 
compared with 100 international units per gram 
for good cod liver oil. Skate (Raja nasuta) liver 
oil and the body oU of freshwater eel gave, re¬ 
spectively, the lower values of 15 and 47* 

The deep-sea fishing industry of Cook Strait, 
which provides the commercial liver is rather 


Characteristics of some New Zealand and other Kish Liver Oils 


Species 

Body weight 

Uver 

weight 

% OU 

Iodine 

value 

Sapon¬ 

ification 

value 

% TJnsap. 
matter 

% Vitamin A 
<e!“£ 328 mti) 

10 


Ling 

20 lb. 

1 lb. 7 ox. 

ar* 

137-158 

183-189 

2-4 

0*0-0-7 


(Gmuptenu blacode*) 
English hake 

18 lb. 

1 lb. 0 ox. 

35 

132-143 

185-187 

2-4 

f usually) 

0-3-0-8 


(Merlucriiu gayi ) 








New Zealand 

Oroner 

(Polyprion oxygen?ion) 

11) lb. 

6 oz. 

ft—10 
(usually) 

82-122 

176-197 

3-15 

0-550 


Bass 

somewhat 

8 oz. 

6 10 

78-131 

175-191 

4-16 

1 0 4 -5 


(Polyprion amerimrvm) 

heavier 
than groper 








Cod* 

(Gadtu morrhua) 

17 lb. 

14 oz. 

ttO 70 

140-180 

180-190 

1 " 

0 01-0*05 


Halibut* 

00 lb. 

1 lb. 

20 

111-171 

150 175 

8-22 

0-2-10 

North Sea 

(Hipptylomw vulpari*) 
13 

Hake 







(usually 1-1-5) 


_ 

_ 

_ 

140-150 

184-186 

0-9-1 -7 

similar to cod Uver 


(Afarlttccitw mtrlucciu*) 


l 





oil 

Cl ill can 

14 

{Mtrtuociutgayi) 

— 

- 

— 

185 

170 

20 

similar to cod Uver 
oil 


Genyptfirut btocode» 
and G. ohilerm* 




169 

188 

0-2 

somewhat stronger 
than cod Uver oil. 


* Typical values from the results of various Investigators. 
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limited on account of the small area of the banks. 
About 8,000 cwt. of groper and 2,000-4,000 owt, 
of ling are caught annually, together with smaller 
quantities of English hake and bass, In other 
large centres such as Auckland, smaller fish, 
including snapper, tarakihi and flounders, pre¬ 
dominate, and although some of these yield a small 
proportion of vitamin-rich oil the livers invariably 
weigh less than 2 oz. 

Cook Strait elasmobranch liver oils are not rich 
in vitamin A. Skate (Raja nmutu) liver oil for 
example, is less potent than cod liver oil. Oils 
from individual livers are sometimes exceptionally 
potent. That from a bass contained 10 per cent 
vitamin A, while a swordfish from North Auckland 
yielded a liver oil with some 14 per cent of this 
vitamin. 

An examination of the properties of the liver 
oils given in the accompanying table for the same 
or similar species inhabiting different waters 
suggests that the composition and vitamin A 
content are sometimes determined more by en¬ 
vironment than by biological considerations of 
species. 

Observations on the properties of groper liver 
oils, which will be published in detail elsewhere, 
show that the winter oils, especially during July 
and August, approach the upper limit given in 
the table as regards vitamin A content, iodine 
value, and percentage of unsaponifiable matter. 
During the intensive feeding of October and 
November, these values approach the lower limit 
and the livers become softer owing to the infiltra¬ 
tion of fat, which in some instances increases the 
oil content to 20 per cent of the liver weight. 
The oil from Sardinia, neopilcharda, a source of 
food at this time, gave no reaction for vitamin A. 
Seasonal changes in the properties of groper liver 
oils thus appear to be associated with alternate 
intensive feeding and relative starvation, The 
North Sea halibut affords an interesting contrast 
with groper in that the potency of the liver oil 
is lowest in winter but rises to a maximum during 
the seasonal increase of diatomaoeous food in the 
spring 1 *. Winter groper liver oil is exceptional in 
containing as much as 20 per cent phosphatide. 
An analysis of the component fatty acids of these 
oils is being made under the direction of Prof. 
T. P. Hilditch, of the University of Liverpool. 
Examination of other fat depots including the roe, 
head and stomach failed to reveal the presence of 
vitamin A except in the stomach oil. 

Further work on ling liver oil at present in 
progress substantiates the lack of marked seasonal 
variation of vitamin A content or in yield of oil 
as determined by ether extraction. Of the total 
fat present in the fish, more than 96 per cent is 
concentrated in the liver, and during spawning 
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less than 0*5 per cent of this fat is transferred to 
the roe. The ether extract from the ova gave no 
Carr-Prioe test, while that from the stomach 
showed a value of 800. Lack of seasonal variation 
in the vitamin A content during spawning seems 
to be explained by the fact that the production 
of ova requires an insignificant drain on the liver 
oil. Both cod and halibut appear to derive their 
vitamin-rich liver oils from food relatively deficient 
in this vitamin by a process of intensive storage”* 56 . 
In these circumstances, it is not surprising to find 
that the livers from the older fish contain a higher 
concentration of vitamin A 1 ** 17 . In the case of 
Cook Strait ling, however, the chief food is whip- 
tail 6 * 16 , which is rich in vitamin A (a specimen 
taken from a ling stomach, for example, yielded 
an oil giving a Carr-Price value of 75), so that 
relatively little storage is necessary to produce a 
vitamin-rich liver. In confirmation of this observa¬ 
tion, the larger livers from the older fish have not 
been found to yield a more potent oil than the 
smaller livers. 

Ling liver oil is distinguished from typical liver 
oils of the North Sea by the higher content of C 18 
unsaturated acids (35-40 per cent as compared 
with 27-30 per cent) and the low proportions of 
palmitoleic acid (7-10 per cent as compared with 
15-18 per cent). The ether extract from the roe 
contains about 56 per cent phosphatide. As in 
the case of animal fats, the phosphatide fraction is 
richer in C w and C M highly unsaturated acids than 
the glyceride fraction. The relative proportions 
of C l0 , C M acids in the liver, viscera, roe glyceride 
and roe phosphatide may be given approximately 
as 35, 45, 40 and 50 per cent respectively. 

I wish to record my sincere appreciation and 
thanks to the directors of the British Drug Houses, 
Ltd., London, for generously placing their analytical 
laboratories at my disposal. Thanks are also due 
to Mr. T. T. Cocking of that laboratory for valuable 
advice, to Prof. T, P. Hilditch for his continued 
interest and to the Department of Scientific and 
Industrial Research, New Zealand, for a scholar- 
ship. 

1 Donovan, Tmit. IntL, SB, 29 (1920). 

* Johnson, ibid., 68, 20 (1920). 

’ Johnson, Md„ 68, 472 (1921). 

* Carter and Malcolm, ibid., 66, 047 (1920). 

‘ Malcolm, ibid,, 67, $79 (1926). 

* Malcolm, ibid., 66, 650 (1926). 

t Den* and Bhorland, N.Z. J. 8ci. Tech., 16, 327 (1924). 

* Shot-land, ibid,, J$ t 313 (1935). 

* Shot-land and Molntoeh, Buxbsm. J< t $0, 1776 (1936). 

» Lovem, ibid., 16, 197$ (1932). 

u Kdiebwry, tovem and Morton, ibid., 81, 416 (1937), 

“ Cunningham, N.Z. J. 8<ti . 17, 563 (1935). 

** Drummond and Hilditch, Empire Marketing Board Bep. Ho. 35 

930). 

w Mrter, Pb*r*x. 81, 933 (1986) j Ckem. A*., *, 7*67 (1966), 

“ Lovera, Bdiebury and Morton, Bboekm */., f7, 1461 <1933). 

»• Dover* and Sharp, ibid., *?, 1470 0933). 

"Macphanwn, Natu**, H8, 26 (1933). 



225 


August 7, 1937 NATURE 

Obituary Notices 


Dr* J* W. Capstick 

OHN WALTON CAPSTICK, who took a promi¬ 
nent part in the work of the Cavendish 
Laboratory from 1891 to 1898, and in the administra¬ 
tion of Trinity College from 1895 until 1910, was bom 
at Lancaster on August 31, 1858, and educated at the 
‘Friends School* in that town. In 1880 he went to 
Owens College, Manchester, which was then a part 
of Victoria University ; he won at Owens the senior 
Dalton mathematical scholarship in 1882 and took 
first class honours in mathematics at the examina¬ 
tion for the B.A. degree at the University of London 
in 1883. He then took a teaching post in the Uni¬ 
versity of Dundee, saved some money, and entered 
Trinity College, Cambridge, as a sub-sizar in 1888. 
He was elected to a sizarship in 1889 and to a scholar¬ 
ship in 1890. He took a first class in Part 1 of the 
Natural Sciences Tripos in 1890, and one in Part II, 
with distinction in both physics and chemistry, in 1891. 

In that year, Capstick began original research at 
the Cavendish Laboratory on the values of the ratio 
of the specific heats in gaseous compounds of various 
types. He was a very good experimenter, a skilful 
manipulator, and very persevering, and was never 
content tintil he always got consistent results, These 
researches, which gave valuable additions to our 
knowledge, were published in two papers in the 
Philosophical Transactions of the Royal Society for 
1894 and 1895. They had much to do with his election 
to the Coutts Trotter scholarship in 1892 and to a 
Trinity fellowship in 1893. His next research was 
on the relation between the ‘cathode fall of 
potential’ in compound gases of different types; 
he was, however, unable to get consistent results ; 
we know now that a mere trace of impurity produces 
a great effect on the cathode fall, and to remove 
these traces requires methods of producing high 
vacua which had not been invented at that time. 

In 1895 Capstick was appointed lecturer in natural 
sciences in Trinity College in succession to Glaze - 
brook, who had boon appointed senior bursar; he 
gave lectures at the laboratory to candidates for 
the Natural Sciences Tripos, and in 1898 he took 
over the lectures for medical students which Glaze- 
brook had given for many years. He was appointed 
to the very arduous post of junior bursar at Trinity 
College in 1910* and though he still continued to give 
some lectures at the Laboratory he had no time for 
research. He was a very successful junior bursar; 
he liked the work and did it very well. 

Capstick had an exceptionally wide range of 
interests and activities. He took an interest in 
motoring from Its very early stages, and kept in 
touch with its development. Thus, he was one of the 
first to drive a motor-tricycle, then he tried a steam 
ear , he must have tried about half a dozen types of 
CM in b^ and was always convinced that the 
■neat,'’ihd; was much better than the last. He turned 
his skill as a driver to good purpose during the Great 
^ Bed Cross, and for a 


year drove a motor ambulance for the French Army. 
He was always anxious to help other people. When 
at the very beginning of the War the Cloisters in 
Nevilos Court in Trinity College were used for a military 
hospital, he visited the hospital regularly and often 
after talking to a patient he would take his photo¬ 
graph and give him copies to send home to his friends. 
He was an expert photographer, but it required more 
than photography to think of doing a deed like this. 

Capstick had a great love for music, and it was 
one of the chief interests of his life. For many years 
he took the leading part in teaching acoustics to the 
candidates for musical degrees. He was not merely 
a good lecturer on music but was also a good 
musician and a good player of that exceedingly 
difficult instrument the French horn. For years a 
regular attendant and valued member of the orchestra 
of the Cambridge University Musical Sooiety. 

Caps tick’a health broke down suddenly about five 
years ago, and for the rest of his days he had to live 
the life of an invalid; he died at his house in 
Cambridge on April 27. His old friends cherish the 
memory of the help, the kindness and the good 
companionship they received from him. J. J. T. 


Prof. S. Pennington 

Prof. Sydney Pennington, who died at Newport, 
Salop, on July 19, was bom in 1869 and received his 
early education at Giggleswick School under the 
headmastership of the Rev. George Style. After 
leaving school in 1888 he had four years experience 
of praotioal agriculture in Shropshire. The next 
three years he spent in study at the Royal (Dick) 
Voterinary College, Edinburgh, and the Royal 
Veterinary College, London, obtaining the diploma 
of M.R.C.V.S. in 1895. After this he again re¬ 
turned to farming until 1902, when he decided to enter 
upon another course of study. Consequently, at an 
age considerably beyond that at which men now 
oommenoe their academic career, and with a very 
thorough knowledge of farming practice, he proceeded 
to the University of Edinburgh, whence he graduated 
with the degree of B.Sc. in Agriculture in 1905. His 
first teaching appointment was as lecturer in veter¬ 
inary hygiene in the School of Agriculture at Ghizeh 
in Egypt. In 1908 he returned home, and was in that 
year appointed lecturer in agriculture at what was 
then University College, Reading. In recognition 
of his work he was elected the first professor of 
agriculture at Reading in 1920. After twenty-five 
years service to the University of Reading, he retired in 
1933, and was accorded the title of emeritus professor. 

Pennington will be remembered best as a great 
teacher by the many agricultural students who passed 
through his classes. He was himself so full of enthu¬ 
siasm for his subject that he readily infected others 
and especially young minds. This was even more 
marked in his farm olasses, where he drew so largely 
from his personal experiences. He had the secret 
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of making his students feel they were listening to one 
who spoke from living contact with a living world. 
In addition to his teaching duties. Prof. Pennington 
had charge of the University Farm. When he com¬ 
menced his work at Reading in 1908 he set himself 
the task of grading up a herd of dairy shorthorn 
cattle that would be eligible for registration in Coates’ 
herd book, and at the same time of establishing a 
herd of cows on the University Farm free from tuber¬ 
culosis and of good milking type. This he accomplished 
several years before his retirement, and the herd 
remains as a reconi of achievement on the present 
University Farm. The herd of dairy shorthorns at 
the National Institute for Research in Dairying was 
founded largely on cattle of Pennington’s breeding. 

Though neither an orator nor debater, Prof. 
Pennington spoke with a sincerity of conviction and 
a directness of purpose that commanded attention. 
Ho loved what was best in literature and art, and 
gathered together a surprising amount of knowledge 
and information on many and varied subjects. 
He was absolutely devoid of pretentiousness or seek¬ 
ing after effect. Pennington carried into everyday life 
a dignity of thought and conduct that unconsciously 
raised the tone of those about him. 

_ _ J. 8. L. Walpik. 

Count Robert de Montessus de Ballore 

Robert Fernand Bernard de Montessus dk 
Baixork, whose death occurred towards the end of 
1930, was bom at Lyons on May 20, 1870. He 
belonged to one of the oldest families of Burgundy. 
His mother was a great-granddaughter of Philibert 
de CommerHon, the botanist of the Bougainville 
expedition, his uncle Ferdinand de Montessus was 
known as an ornithologist, and hie elder brother 
Fernand was a distinguished seismologist who 
founded an observatory at Santiago in Chile. For a 
time Robert de Montessus contemplated a military 
career, but in his late twenties he mode up his mind 
that such a life was incompatible with a streak of 
independence in his character, and he began to study 
mathematics at the Sorbonne. In 1903, while still 
preparing a dissertation for his doctorate, he was 
invited to Lille by his friend Robert d’Adhdmar, 
himself a distinguished mathematician, and there he 
was appointed professor of general mathematics in 
the Faculty of Science. 

Robert do Montessus worked in many fields. 
Algebra owes to him a fundamental simplification in 
the use of Sturm’s theorem, based on the method of 
successive approximations ; his process is one for 
evaluating, to an arbitrary degree of accuracy, the 
real roots of numerical equations, transcendental as 
well as algebraic. The theory of elliptic functions 
attracted his attention, and he was stimulated by 
Halphen’s pioneering work to obtain beautiful 
theorems on the representation, the singularities, and 
the classification, of algebraic skew curves; he studied 
carefully the twisted quartic of the first kind, that is, 
the curve of intersection of two quadrics, showing in 
detail as Halphon had shown in general terms that 
the current co-ordinates on this curve are expressible 
as elliptic functions of a single parameter. 


In an important memoir on algebraic continued 
fractions, which was crowned by the Academy of 
Sciences, de Montessus presented a body of results 
constituting great advances in this difficult theory. 
Starting from a certain fraction which is convergent 
throughout the whole plane, except possibly on the 
rectilinear segment joining two points if the function 
represented by the fraction has two singularities, he 
deduced that analytic continuation by means of a 
continued fraction is not impeded by poles, or by 
algebraic or logarithmic singularities. 

In his later years, de Montossus devoted much 
attention to the theory of probability, which he 
proposed to found on Bernoulli’s theorem, regarded 
as an experimental fact. Ho tried also to find a 
satisfactory theory of correlation which should bo 
applicable when the numt>er of observations is small, 
and he developed some ingenious ideas on weighted 
probabilities. 

About twenty years ago, de Montessus undertook 
the publication of the “Index Generalis”, an annual 
reference work now well known throughout the 
scientific world and of inestimable value to every 
investigator. It is bard to conjecture the number of 
practical difficulties which do Montessus had to over¬ 
come in organizing this immense mass of data on 
the universities and learned societies of the world ; 
the scientific qualities of which he had given evidence 
elsewhere came to his aid here. 

In 1931, during a mission to Central Europe on 
behalf of the French Government, de Montessus 
gave courses of lectures on various branches of 
mathematics in Warsaw, Cracow, Lwow, Budapest, 
Vienna and other universities. 

Robert de Montessus, lias left, the memory of a 
modest and conscientious scholar, an upright man, 
and a firm friend. Henri Villat. 


We are indebted to Mr. E. Mather for the informa¬ 
tion that the early training of his father, Prof. 
Mathor, was that of an engineer, not that of a car¬ 
penter as stated in the obituary notice in Nature of 
July 17. Prof. Mather came from a family of engineers. 
We also learn that, during the Great War, Prof. 
Mather devoted much time to the invention and de¬ 
velopment of a devico for giving warning of the 
approach of enemy aircraft. 


We regret to announce the following deaths; 

Prof. P. E, Brown, head of the Department of 
Agronomy in the Iowa State College, known for his 
work in soil science, on July 8, aged fifty-one years, 

Lieut.-Colonel E. G. Ffrench, known for his 
researches in tropical medicine, especially dermato¬ 
logy, on July 25. 

Prof. D. M. Lewis, emeritus professor of physios 
in the University Collego of Wales, Aberystwyth, <m 
July 28, aged eighty-five years. 

Prof. J. Wilhelm Michaelsen, head of the Depart 
merit of Natural History in the Hambuig Museum 
an authority on the Oligochaeta, on February 18, 
aged seventy-six years. 




August 7, 1937 


nature: 


227 


News and Views 


Prof* R. A* Sampson# F.R.S, 

The retirement of Prof. R, A. Sampson from the 
position of Astronomer Royal for Scotland has been 
recently announced, and will shortly take effect. He 
has held this office, which is associated with the pro¬ 
fessorship of astronomy in the University of Edin¬ 
burgh, sinoe 1910 when he succeeded Sir Frank 
Dyson on the appointment of the latter as Astronomer 
Royal at Greenwich, Prof. Sampson's career has 
been long, varied and distinguished. His earlier years 
were spent- in posts mainly mathematical, and it was 
only comparatively late in life that he was able to 
devote all his time, during the twenty-seven years at 
Edinburgh, to the pursuit of astronomy. But much 
of his astronomical work had already boon done in 
the earlier period. Happily, this is not the occasion 
—may it be long distant-—when it is necessary to 
give biographical details or to assess the value of 
scientific achievements. But it is interesting to recall 
that Prof. Sampson was the first product of the Isaac 
Newton studentships (1891-3), then lately founded 
by Mr. F. McGlean, for he gained this prize a year 
after his election to a fellowship at St-. John's College, 
Cambridge, where his mathematical career had been 
eminently successful. Between 1893 and 1910 he held 
a mathematical professorship first at the Durham 
College of Science, Newcastle-upon-Tyne, and after 
1896 at the University of Durham, where (after 
1908) he was also professor of astronomy. 

Pbok. Sampson’s first work on a large scale was the 
editing of the astronomical papers of J. C. Adams, 
which demanded critical qualities of no common 
kind. But the work with which Sampson’s name will 
always be associated is that on the four great satellites 
of Jupiter. This fell into three main phases, all 
involving immense labour. The first was the reduction 
of the photometric observations of eclipses of the 
satellites made at Harvard, the second was the sub¬ 
sequent production of “Tables of Jupiter’s Four 
Great Satellites”. These wore carried out at Durham. 
The third phase was a memoir (1921) containing the 
theory of the four great satellites of Jupiter. The 
whole of this work constitutes a monument of in¬ 
dustry and power. Much else of Prof. Sampson’s 
work in the domain of optics, solar physics, time¬ 
keeping and other subjects are of value, but need 
no more than mention here. The recent history of 
the Edinburgh Observatory, with the provision of a 
36-in. reflector, is too familiar to call for description. 
Bom in I860, Prof. Sampson has seen the revolu¬ 
tionary change which has influenced the develop¬ 
ment of the scienoe to which his life’s work has been 
devoted, A sincere hope may be expressed that he 
will for many years to come have the happiness of 
seeing the progress of astronomy continue in the 
manner he has himself so clearly appreciated. (See 
a»> p. m> 


Prof. J. H. Burn 

Prof. J. H, Bukn has boon appointed to the chair 
of pharmacology in the University of Oxford. At 
Cambridge, Bum was presidont of the Union. After 
serving os a temporary lieutenant in the Royal 
Engineers he obtained his M.B. degree in 1920, and 
joined the staff of the National Institute for Medical 
Research under Sir Henry Dale. In 1925, he was 
appointed director of the Pharmacological Depart¬ 
ment of the College of the Pharmaceutical Society of 
Great Brit ain. Later he became Dean of the College, 
and was given the title of professor of pharmacology 
in the University of London. During the last twelve 
years he has been responsible for thousands of 
pharmacological tests carried out on behalf of 
manufacturing firms. This work has given him an 
unrivalled experience of the fundamental scientific 
work upon which a great industry depends. Through 
his own work, and that- of his colleagues, ho has 
devised new tests and improved old ones for a large 
number of hormones, vitamins, synthetic ehomo- 
therapoutic agents, and plant extracts. Besides all 
this, ho has found time to do fundamental pharmaco¬ 
logical work, particularly on vasoconstrictor and 
vasodilator nerves, and to write several bookR. He 
has built up a department which is not only famous 
for its contributions to knowledge, but has also had 
a direct effect in raising the standard of pharma¬ 
ceutical products in Groat- Britain. With the appoint¬ 
ment of Prof. Bum, Oxford should look forward to 
a period of great activity in her Department of 
Pharmacology. 

Dr. H. S. Harrison 

In October next, Dr. H. S. Harrison will retire 
from the staff of the Homiman Museum, Forest Hill, 
London, 8.E., after thirty-three years service. Dr, 
Harrison was appointed curator in succession to R. 
Quick in 1904, not long after the Museum had been 
transferred to the London County Council by the 
late Mr. E. J. Homiman. Dr. Harrison re-organized 
and extended the collections, and the Museum became, 
and continued to be, under his direction an important 
centre for lectures on subjects illustrated in the 
collections, more especially in connexion with the 
County Council's scheme of lectures for the teachers 
of the London schools. The value of the collections 
for the general public was much enhanced by the 
series of small popular guides written by Dr. Harrison, 
more especially those on technology, of which “From 
Stone to Steel” is now in its third edition. Dr. 
Harrison was formerly honorary secretary of the 
Royal Anthropological Institute, edited its Journal 
for some years after he relinquished that office, and 
was president of the Institute in 1935-37. In 1930 
he presided over the Anthropological Section at the 
Bristol meeting of the British Association, when his 
presidential address, which dealt with the diffusion 
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of culture, aroused no little interest both in Great 
Britain and, more especially, in the United States 
by his well-balanced handling of the subject. Dr. 
Harrison will be succeeded at the Homiman Museum 
by Dr. L. W. G. Malcolm, who since 1935 had been 
a member of the inspectorate of the London County 
Council, and has been engaged in organizing arrange¬ 
ments for the further utilization of the resources of 
the museum collections of London by the pupils of 
London schools as part of the educational curriculum. 
Dr. Malcolm, on coming to England from Australia, 
was trained as an anthropologist at Cambridge by 
Dr. Haddon and in Germany. Ho was formerly 
curator of the ethnographical collections in the Bristol 
Municipal Museum and later conservator of the Well¬ 
come Historical Medical Museum. 

British Pharmaceutical Conference at Liverpool 

The seventy-fourth British Pharmaceutical Con¬ 
ference was held on July 26-30 at Liverpool, this 
being the fourth occasion upon whioh Liverpool has 
given hospitality to the Conference. Mr. T. E. Loscher 
delivered his presidential address entitled “Pharmacy 
Today--Its Responsibilities” the main theme of 
which was the contrast between the important con¬ 
tribution made by pharmaceutical research to the 
national well-being and the lack of official recognition 
of this service. Many painstaking chemical, pharma¬ 
ceutical and biological investigations, said Mr. 
Leecher, have resulted in placing the treatment of 
disease increasingly on a scientific basis by the dis¬ 
covery of specific remedies whioh removo the cause 
of disoaso rather than alleviate its symptoms and, of 
almost equal importance, have, where necessary, 
enabled these remedies to be taken in a form whioh 
does not cause the patient to rebel against thorn. 
In view of such achievements, it is surprising that 
the pharmacist has not reoeived the recognition which 
his work and responsibilities deserve and which his 
Continental confrere enjoys. The present system of 
allowing anyone to handle the majority of drugs and 
medicines on payment of a five-shilling licence 
annually encourages the exploitation of the public 
by the distribution of ‘cure-alls 1 without the slightest 
guarantee of any knowledge of their properties on 
the part of the vendor. The official attitude in its 
latest form is seen in the report of the Select Committee 
on Medicine Stamp Duties, which recommends what 
is in effect a sales tax on medicines if claimed to be 
beneficial to health. It is almost unbelievable that 
a body 6f public men should suggest that the State 
is justified in taxing medical substances used in ill- 
health. 

Jobber's Grave, Kent 

Thx mound or barrow known as Julaber’s Grave 
or JuIUeborrie, at Chilham, near Canterbury, has 
long been an objeot of interest to archaeologists and 
others, mainly perhaps on account of the lack of 
precise evidence of its character and age. It is thought 
to be neolithic, dating from about 9000 a.e. Its 
excavation has been undertaken by Mr. 'St. F. Jeasup, 


the author of the volume on Kent in the Comity 
Archaeology series, on behalf of Sir Edmund Davis of 
Chilham Castle. The barrow is 144 ft. long, by 45 ft. 
wide. In the initial operations, whioh were carried 
out last year, the course was traced of the ditch 
running round the mound, from which its material 
was taken. In the investigations of the present 
season, a longitudinal section has been cut, following 
the ditch, which has revealed the construction of the 
barrow above the original chalk surface. This shows a 
darker section where the original turves form a core 
and a loose rubble of chalk from the ditch. A par¬ 
ticularly interesting find is recorded {The, Times, 
July 31). This is a large circular burial in the side of 
the mound, probably of Roman date. It shows the 
cutting through the neolithic layer and the careful 
replacement of the mixed soil. This is held to support 
the view that the barrow is the burial place of Laberius 
Durus, one of Caesar's generals of the second invasion, 
of whose name, “Julaber” is thought to be a local 
corruption. Another interesting find is that of three 
skeletons at the edge of the ditch at the south end 
of the mound, three feet below the surface. These 
have been ascribed to Romans of the third century 
of our era. They are the remains of a large, well- 
developed man, a child and a girl. The child's bones 
were extremely fragile and disintegrated at once, but 
the small drinking vessel, a platter of rough coarse 
black ware, and the fibula, whioh had held the 
shroud together, were recovered. The girl's remains 
were fairly well preserved, but those of the man 
wore in an excellent state of preservation. 

Angmering Roman Villa 

An appeal is issued for funds for the excavation 
of the extensive Roman villa site near the old village 
of Angmering, Sussex. The site is situated in the flat 
meadows which lie between the downs and the sea, 
beside a Roman road, still to be traced with prob¬ 
ability as a farm track between Lyminater and 
Poling, and as the footpath from Poling to Angmering 
across the Black Ditch. The site first attracted the 
attention of archaeologists in 1819, when a Roman 
bath was discovered, with hypocaust, sudarium and 
sewers. This bath was rediscovered at the beginning 
of the present year, and the whole bath building is 
now being uncovered by Mr. R. C. Sherrif and the 
Littlehampton Archaeological Society, with the 
co-operation of the Sussex Archaeological Society, 
under the direction of Miss Leslie Scott with Dr. 
R. E. Mortimer Wheeler acting as advisory director. 
The bath building comprises a dozen or more rooms, 
some with hypocausfce, grouped around a cold-water 
tank. The building appears to stand by itself, 
surrounded by a beaten ohalk causeway, flanked on 
the west side by a ditch. It was built in the latter 
part of the first century, and is interesting both on 
account of its early date and for the riehness of its 
internal decoration. Beside the usual painted trail 
plaster and window glass, oommen on such rites, 
there is evidence that some walk warn faced trith 
slabs of different coloured stones. The bath building 
was destroyed in the middle of thssseond century j 
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but whether it whs rebuilt can only be decided by 
exoavation. The villa appears to lie to the west. 
With so rich a bath house, it should be a fine example 
of an early Romano-British country house, The cost 
of the complete excavation will be £500, of which 
£160 is required to finish the present season's work. 
The appeal is issued by a Committee of which Mr, 
E. W. Hulme is the ohairman and Mr. 23. J. F. 
Heame the hon. secretary. Donations should be 
addressed to Mr. D. Crawford, Hon. Treasurer, 
Angmering Roman Villa Exoavation Fund, Barclay’s 
Bank, Littlehampton, Sussex. 

Roman Leicester 

Excavations, which have now been resumed on 
the Jewry Wall site at Leicester, have brought to 
light a remarkable example of the Roman bath, 
where the Roman forum and basilica were discovered 
by previous exoavations (The Times , July 31). The 
bath is situated in the middle of the open space in 
the centre of the forum. It is probable that this 
bath was the largest built in Britain by the Romans. 
It is on an enormous scale, and comparable to the 
Imperial baths at Rome. It has one suite for men 
and one for women, with hot, cold and warm rooms. 
Miss Kathleen Kenyon, who is again in charge of the 
exoavation, is of the opinion that it was built at the 
beginning of the fourth century b,o. about two 
hundred years after the erection of the forum. 

Mass-Observation 

Ax a meeting of the Engineers’ Study Group on 
Economics on July 23, Mr. Charles Madge, joint 
organiser of 4 ’Mass-Observation” (6 Grotes Buildings, 
Blackheath, London, S.E.3), gave a preliminary 
account of some of the results already obtained. 
“Mass-Observation” was begun at the end of 1936 
to find out more about everybody’s everyday normal 
life and habits. There are now voluntary observers 
at work all over the world, and special surveys have 
been made of the life of the community on certain 
days. It was found that observers’ references to 
people fall mainly into three categories ,* (a) people 
one knows or one has met already ; (6) strangers— 
people one meets in the street, or for the first time ; 
(e) celebrities, one hears of, or roads about in the 
newspapers. Most reports dealt with the unusual 
happenings of the day, and the observers had, 
generally, to be reminded not to overlook the routine 
happenings. Mr. Madge pointed out that the move¬ 
ment uses both trained and untrained observers, and 
he stressed the great value of having so many 
observers who have voluntarily offered to supply 
information of their immediate surroundings. Al¬ 
though many of them are untrained for this special 
work, nevertheless, much material of value is being 
gathered, The chairman (Mr. Alexander Farquharson, 
secretary, of the Institute of Sociology) remarked on 
the uaeftil relationship that the work carried out by 
“Maas*Ob«ervati<») n had to that of the sociologist, 
ina^pidying raw material not always easily obtain- 


Utilization of Leisure 

At a subsequent meeting of the Engineers' Study 
Group on July 30, Mr. M, M. Bruce, secretary of the 
London Council of Social Service (7 Bayley Street, 
W.C.2) outlined the results of a survey undertaken 
in co-operation with other bodies (L.C.C. Education 
Department, Y.M.C.A., Young Communist League, 
trade unions, co-operative societies, Workers Educa¬ 
tional Association) to determine how young people 
between the ages of fourteen and twenty-five years 
spend their leisure. Some 6,000 answers—an ad¬ 
mittedly insufficient sample—were received, which 
gave an indication of the wide variety of interests. 
The largest proportion of predilections expressed for 
any one type of recreation goes, with young men to out¬ 
door sports (11 per cent) and with girls to dancing (30 
per cent). The influence of the cinema was very evident 
in the choice of girls' fashions and hair-dressing 
styles. A tendency away from organized sports 
(football, etc.) towards the more individual type 
(rambles) was also noticeable. The investigation is 
being continued by a smaller oommittee, which is 
looking further into these particular aspects. The 
survey acquires a particular significance in view of 
the fact that the Government will, in the autumn, 
begin a campaign to improve both the physical and 
the mental abilities of the people of Great Britain. 

Annual Report of the Astronomer Royal for Scotland 

The forty-seventh annual report of the Astronomer 
Royal for Scotland reoords the work done at the 
Royal Observatory, Edinburgh, for the year ending 
March 31, 1937. The daily time service for the city 
of Edinburgh was maintained without change. The 
transit circle was used exclusively to determine time. 
An apparatus installed during the year by H.M. Office 
of Works enables the mains supply to be used as the 
electrical power maintaining the winding of the clocks. 
Provision is made automatically for a temporary 
breakdown in the mains supply, by means of a 
secondary battery which is kept fully charged by a 
trickle from the mains. The 6-inch photo-visual 
refractor has been fitted with a synchronous drive. 
The solar spectroscope is being used to obtain spectra 
of the east and west limbs of the sun's disk to detea- 
mine the solar rotation from the measured Doppler 
effect. The seismograph provides daily records which 
are available to other workers in this field- Observa¬ 
tions with the 36-inoh reflector were interrupted in 
order to have the great mirror aluminized by a 
reputable firm. Unfortunately the aluminium coat¬ 
ing was not a success, and the mirror was then re- 
silvered at the Observatory. A number of plates 
were taken with the 10-inch triplet as part of a pro¬ 
gramme for a search for variable stars near the 
Selected Areas centred around declination 4-76° and 
4 60°, the plates being examined with a blink com¬ 
parator. Among the meteorological observations, 
it may be noted that the maximum shade temperature 
was 76° F. on August 28 and the minimum of 24° F. 
on December 7 and February 11. The deep rook 
thermometers at a depth of 260 inches on Gallon 
Hill gave a minimum temperature on June 8 of 46*3° 
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and a maximum of 48*3° on Decomber 14 f thus 
showing, as usual, a greatly reduced annual amplitude 
and almost a complete reversal of seasons at this 
depth. (See also p. 227.) 

The Treub Foundation of Buitenzorg, Java 

Dr. K. W. Dammerman, director of the Botanic 
Gardens, Buitenzorg, has sent us a copy of the first 
report of the Treub Foundation (Troub-Stichting), 
which was established at the end of last year for the 
administration and application of the Treub Fund 
collected in Netherlands India. When, in 1933, the 
Government of Netherlands India had, for reasons 
of economy, to make substantial reductions in the 
grant* to the biological establishments at Buitenzorg, 
a committee was formed to collect donations for this 
Fund ; and the Government gave permission for any 
sums received from the sale of surplus plants to be 
added to the Fund. The Treub Foundation has now 
been legally constituted to take over and administer 
this Fund. 

The object of the Foundation is to co-operate in 
maintaining, and, if possible, in extending the scope 
of, the scientific institutions united under the name 
of the ‘Government Botanic Gardens’, namely, the 
Botanic Gardens at Buitenzorg and Tjibodas, the 
Treub Laboratory, the Herbarium, and the Zoological 
Museum and Laboratory at Buitenzorg, and the 
Marine Investigation Laboratory at Batavia. The 
Foundation distinguishes donors, patrons, subscribers 
and corresponding members. Donors are corpora¬ 
tions which contribute one sum of at least FI. 1,000 
and persons who contribute? one sum of at least 
FI. 000 ; and patrons those who contribute one sum 
of at least FI. 100 ; subscribers contribute at least 
FI. 10 annually. Persons who, because of their interest 
in the Government Botanic Gardens or in scientific 
research in the Dutch East Indies, are appointed corre¬ 
sponding members will not be obliged to pay any 
subscription, but., in their own countries, will look 
after the interests of the Buitenzorg Institutions in 
co-operation and in concert with the Foundation. 
The chairman of the Foundation is Mr. J. H. B. 
Kuneman, member of the Council of Netherlands 
India ; the secretary is the director of the Govern¬ 
ment Botanic Gardens, and the treasurer, the 
president-director of the Java Bank. The capital 
of the Foundation amounted to about FI. 20,000 on 
December 31, 1936. Sir Arthur Hill, director of the 
Royal Botanic Gardens, Kew, has accepted an invita¬ 
tion to act as a corresponding member of the Founda¬ 
tion in Great Britain, and Dr. David Fairchild, Prof. 
Elmer D. Merrill and Dr. Thomas Barbour have been 
appointed corresponding members in the United 
States. 

Phenology of 1936 

The Phonological Report for 1936, recently issued 
by the Royal Meteorological Society, contains the 
usual mass of statistics, maps, graphs, etc. of the 
relations between fauna, flora and the weather. It 
is the forty-sixth report, compiled, mainly by Ivan D. 
Margary, from 477 reporters. The year was remark¬ 


able for its Hunlossness generally, for wetness in 
England and Wales, and a cool winter, so that plants 
generally flowered late—all in the Midlands, nearly 
all England, south -east, south-west, and south 
Ireland, but were earlier in Scotland, especially the 
west. Insects nearly all appeared late in England, 
and save for Scotland, spring migrants were generally 
late because of the cool April; the autumn migrants 
were mostly early in moving. As in 1934, the lesser 
celandine was very late, but by early April vegetation 
had made up the lost ground ; late frosts damaged 
potatoes, beans and most tender growths; fungi 
were scarce after August, although flowers were 
especially fine in the dry, sunny late stimmer and 
autumn ; trees often remained green late, and wind, 
more often than frost, caused the leaf-fall. A con¬ 
siderable amount of second flowering was noted in 
autumn on elder, laburnum, dog-rose and apple. 
Wild fruits did not do so well as cultivated ones, 
where bumper crops of apples, plums and raspberries 
were obtained, Garden crops did good, cereals bad, 
and hay was ruined by rain. After a record early 
wave of migrants in March, the long April frost 
caused a marked hold-up until the sunny third week. 
Bird song was less in the May drought and cold 
early June ; redwings and fieldfares were scarce in 
the mild winter. An increase in red squirrels was 
noted in south-west England; but grey squirrels 
hold their own in the south-east. 

An Extra Receiver for the Telephone 

Before the introduction of the modern form of hand 
micro-telephone instrument and before ihermionio 
amplifiers were introduced on trunk telephone lines, 
the extra receiver was considered a useful moans of 
improving reception. In modern times the popularity 
of this receiver has greatly declined. At first sight 
it would look as if when listening with both ears to 
a long distance call or when in a noisy room it would 
be a great improvement j but this is rarely the case 
owing to what is oalled side-tone, that is, the repro¬ 
duction by the receiver of room-noise falling on the 
microphone at the same station. It is far more 
difficult to sort out the wanted from the unwanted 
sounds when both are entering both ears, than when 
one ear alone is used. In the Engineering Supple¬ 
ment to the Siemens Magazine of April a new type 
of the extra receiver is described. It is pointed out 
that in certain circumstances it is very usefYil to 
have an additional receiver. It enables a third person 
to listen to the conversation and, if necessary, make 
notes. As this facility is only required occasionally, 
and if this receiver were always left in circuit it Would 
permanently ‘degrade’ the hearing, a switch actuated 
only when the ‘watch' receiver is pressed against the 
ear is introduced in the circuit. Incidentally, this 
receiver enables the user to know when he is using 
sufficient pressure. It is not sufficiently recognised 
that in everyday use, pressing the telephone too 
lightly against the ear distorts sounds communicated. 
In the new table pattern ‘neophone* telephone, the 
extra watch receiver is hung up by a hook. When 
lifted off and pressed against the user's ear, it is 
immediately available. 
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Hebrew University of Jerusalem 

The Hebrew University of Jerusalem, now entering 
on its thirteenth year, is making a special appeal to 
the Anglo-Jewish community for increased financial 
support. A pamphlet issued by its “Friends'* (199 
Piccadilly, London) gives some account of the 
University’s growth and present status. In grounds 
covering sixty acres on Mount Scopus, its buildings 
already include institutes of chemistry, physics, 
mathematics and meteorology, a library containing 
more than 300,000 books and an open-air theatre, A 
hospital and graduates’ medical school and nurses’ 
home are under construction, and plans have been 
prepared for a building for Jewish studies and the 
humanities. A department of radiology and experi¬ 
mental pathology, at present housed in the Straus 
Health Centre in Jerusalem, is engaged in cancel’ 
research, financed by a special endowment of £40,000, 
In a letter, reproduced in the pamphlet, signet! by 
Lord Kutherford, Prof. Albert Einstein, Hit* F. (low¬ 
land Hopkins, Sir William Bragg and others, it is 
pointed out that the University is the only one 
throughout the Near and Middle East in which scien¬ 
tific and scholarly research is a principal activity, and 
that some of the widely recognized work of its scientific 
institutes lias been of immediate value to the whole 
population of Palestine. The director of its depart ¬ 
ment of parasitology, engaged in the study of 
Mediterranean diseasos, was chosen by the Royal 
Society to carry out investigations. Its department 
of hygiene and bacteriology maintains a malaria 
research station and has received subventions for 
its work from the Health Organization of the League 
of Nations and the Government of Palestine. Jews 
in the United States contribute nearly half towards 
the annual budget of £80,000. Apart from endow¬ 
ments for two chairs and soveral scholars hips, the 
Jewish community in England has hitherto borne an 
insignificant part. 

Universities of Poland 

Pox>anx>’s universities are described in a bulletin 
recently published by the United States Government 
Printing Office, Washington (pp. 180, 25 cents). It 
is one of a series of studies undertaken at the request 
of the American Association of Collegiate Registrars 
by the Comparative Education Branch of the United 
States Offiee of Education. The institutions of higher 
education in existence in November 1918 within the 
boundaries of the new State then constituted reflected 
the influences, German, Austrian and Russian, of the 
Governments in whose territory they had been 
located, but have since been brought, along with a 
larger number of new institutions, into an organized 
scheme of training on university levels, all under the 
strict control of the Ministry of Public Instruction, 
Th$ total number of regular students is 58,000, being 
one to 589 of the total population, a high proportion 
in comparison with those obtaining in other countries, 
^he pmssure for admission to many of the institutions 
as tlw polytechnics, academy of mines and the 
W^pal aohools of the universities, is so great that 
•electibn ia made by competitive examination from 


among the qualified candidates. In the small Free 
Polish University of Warsaw has lately been instituted 
an ingenious scheme under the name “Universitas 
Rediviva** for equipping aspirants to a liberal culture 
with a knowledge of tilings in general. The name 
refers to the medieval ideal of a university. 

Science in Australia and New Zealand 
The Australian and New Zealand Association for 
the Advancement of Science is taking steps to give 
effect to the resolutions passed at the Auckland 
Meeting last January amending the constitution and 
by-laws relating to membership. Hitherto, ordinary 
members have paid a subscription of one guinea for 
each biennial session of Association ; but it has been 
decided now to institute annual membership (one 
guinea per annum) and an elected fellowship (two 
guineas per annum). The fellows resident in Australia 
will constitute a committee to be known as the 
Australian National Research Council, which will 
have at its disposal for research and other purposes 
a sum not exceeding one half of the subscriptions of 
fellows and annual mem bore resident in the Common¬ 
wealth. The Council will take over all the assets and 
responsibilities of the existing body of the same 
name which was brought into being early in the post¬ 
war period as the Australian member of the Inter¬ 
national Research Council. It is anticipated that one 
of its activities will be the institution of a periodical 
for the encouragement and dissemination of scientific 
knowledge among members of the general public. 

The Brisbane Seismological Station 
An important and very welcome addition has 
recently been made to the chain of Australian 
seismological stations at {Sydney, Melbourne, Adelaide 
and Perth. As an aid to the study of earthquakes in 
the south-west Pacific region, a station farther to the 
north was greatly needed. Lite rest in the foundation 
of one in Queensland was aroused by the occurrence 
of a tremor at Gayndah in April 1935, and a former 
student in the University of Brisbane offered to 
provide a Milne-Shaw seismograph. Later, the 
Council for Scientific and Industrial Research addod v 
a second instrument, so that both north-south and 
east-west components can now be recorded. Accord¬ 
ing to an account given in the Courier-Mail (Brisbane) 
of June 2, the instruments are installed in the base¬ 
ment of the University’s new library block. They 
were placed temporarily on their foundations about 
midday on May 31, and at 3.30 the next morning 
recorded an earthquake with its origin about 1,450 
miles from Brisbane. The new station has been 
placed under the direction of Dr. W. H. Bryan, 
lecturer in geology in the University. 

The American Chemical Society 
The ninety-fourth meeting of the American 
Chemical Society will be held in Rochester, New 
York, on September 8-10, under the chairmanship 
of Mr. M. H. Eisenhart, president of the Bausch and 
Lomb Optical Co. Seventeen professional divisions 
of the Society and the Microchemical Section will 
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hold session*. Dr. E, R, Weidlein, director of the 
Mellon Institute of Industrial Research, Pittsburgh, 
will deliver the annual presidential address of the 
Society on September 7. At the twenty-three 
symposia, the following subjects will be discussed : 
developments affecting industry, nutrition, public 
health, pure science, and education; artificial radio¬ 
activity and its chemical uses, studies of the chemistry 
of the earth’s crust, low temperature methods and 
research, ohemioal microscopy, quantitative spectro¬ 
scopic analysis, and photography ; chemistry and 
physics of electrical insulation ; medicinal patents, 
vitamins, and the chemistry and metabolism of fats ; 
cellulose derivatives ; organic plastics ; ‘unit pro¬ 
cesses 1 and ‘automatic control’ ; characteristic pro¬ 
perties and chemical utilization of hydrocarbons ; 
‘gaseous combustion’ ; investigations dealing with 
sugar, rubber, water, sewage, and sanitation, micro - 
chemistry, organic chemistry, fertilizers, and colloids. 

The Selbome By-Pass 

T he Selbome Society, which for fifty-two years 
has cherished the memory of Gilbert White, invites 
admirers of his life and work to make a copy of the 
following protest and send it signed to the Secretary 
of the Selbome Society, The Hermitage, Hanwell, 
London, W.7, so that it may bo forwarded to the 
proper authority with the Society’s own,: “Under¬ 
standing that powers are to be sought to drive a 
road, in the future, through the grounds of The 
Wakes at Selbome between the house and the 
Hanger which Gilbert White loved so well, I wish to 
protest against what would be an offence to the 
memory of a very great Englishman who made his 
village famous throughout the world and to urge 
that an alternative scheme, if necessary, be adopted, 

Indian Institute of Science, Bangalore. 

It is reported in The Statesman (India) of July 21, 
that, at a meeting of the Governing Council of the 
Indian Institute of Science, Bangalore, held on the 
previous day, Sir C. V. Raman accepted the appoint¬ 
ment of professor of physios at the Institute at a 
monthly salary of 2,500 rupees (£187). The Counoil 
has appointed an interim director on a monthly 
salary of 1,000 rupees for one year, in addition to a 
registrar on 1,250 rupees. Rao Bahadur B. Venka- 
tesachar, a member of the Council, has taken over 
charge of the directorship from Sir C. V, Raman 
and the latter has thus been relieved of all adminis¬ 
trative duties, moluding the secretaryship of the 
Governing Council. The registrar is Mr. C. E, W. 
Jones, formerly director of public instruction. Central 
Provinces, who took up his new duties on July 31, 
(See also Nature of June 26, p, 1102.) 

'Vaseline' Products 

The manager of the Chesebrough Manufacturing 
Co., Victoria Road, WiUesden, London, N.W.10, 
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M is the trade mark or brand name used to distinguish 
the particular products marketed by this Company”, 
The manager asks that the word 'vaseline 1 should 
not be used “unless in conjunction with and as the 
brand name applied to one of our products, such as 
‘Vaseline’ Petroleum Jelly”. 

A History of Chemistry 

An interesting handbook issued by the Science 
Museum, London, S.W.7, entitled “Chemistry, a 
Brief Outline of its History and Development”, by 
A. Barclay, gives an account of the history of 
chemistry, and is well illustrated, in some cases with 
representations of historical apparattis in the Museum. 
Apparatus used by Davy, Faraday, Graham, etc., is 
included. There arc a good index and a bibliography. 
The subject is dealt with from the earliest period to 
modem times, the last section being on atomic 
structure. The handbook forms a useful and interest¬ 
ing supplement to text-books on chemistry. The 
price is Is. 6 d., post paid Is, 8d., from the Museum 
or the sales offices of H.M. Stationery Office. 

Announcements 

The Baly Modal for 1937 of the Royal College of 
Physicians has been awarded to Prof. E. L. 
Kennaway, professor of experimental pathology in 
the University of London and director of the Research 
Institute of the Cancer Hospital (Free), London. 
The award is made in recognition of Prof. Kennaway’s 
biochemical investigations, which have led to the 
identification of a group of substances provoking 
malignant growth of tissues and having significant 
relations in structure to certain hormones and 
vitamins. 

The Warren Research Fund Committee of the 
Royal Society has appointed G. S. Hartley, of 
University College, London, and J. T. Randall, 
of the General Electric Co., Ltd., to Warren 
research fellowships, each to be held for four years 
in the first instance. Mr. Hartley proposes to carry 
out research on oil drops, films and solutions, and 
Mr. Randall will undertake a research on the 
mechanism of fluorescence in pure and impure solids. 

The Ministry of Health has approved the applica¬ 
tion of the Birmingham Corporation for sanction to 
a loan of £8,505 for the provision of a forensic science 
laboratory for the detection of crime. 

The publishers of Nature have in stock a certain 
number of bound volumes for which space can no 
longer be found. 'Hie volumes extend from vol. I to 
vol. 91, with the exception of the following ; vole. 3, 
8 , 15, 17, 19, 22, 23, 24, 25, 51, 53, 74, 76, 77, 79, 
80, 83, 84, 85, 86. librarians and others wishing to 
complete their sets of Nature can be supplied with 


any of the volumes in stock, so long as the stock 
lasts, at the price of 2s. 8dL per volume, oarrisge 
writes to point out that the word ‘vaseline’ is paid. Application, with remittance, should be 
wrongly used in a letter by Mr. L. Bellingham in addressed to Nature Office, Qt.^ 

Nature of July 10, and in the summary of the London, W*C J. Volumes which are not appUed fwr 
letter. The word is not a oommon designation, but by the end of this year will be ■ 
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Differences in the Chromogenic Properties of Fresh- Wo have also found, in addition, that the ultra- 
water and Marine Fish Liver Oils violet absorption spectra of the liver oils of fresh - 

When vitamin A concentrates from marine fish water fish are differentiated from those of marine 


livers are treated with antimony trichloride the blue fish, in that the maximum is displaced from 328 ran 
solution normally exhibits an absorption maximum to 345- 350 mfi (with, frequently, the appearance of 
near 620 with a subsidiary masked maximum another band at 280-285 The 340-350 uifA 

near 583 m[A (displaced to 606 m(x and 572 mfx maximum thus appears to be associated with the 

693 my, antimony chlor¬ 
ide chromogen, just as 
the 328 m(x band is asso¬ 
ciated with the 620 mfx 
chromogen. 

Although most fresh¬ 
water fish liver oils show 
only one band near 693 
mjjt in ohloroformio anti¬ 
mony trichloride, the ab¬ 
sorption near 620 mg. is 
always appreciable. 
Thus the 693 :620 in¬ 
tensity ratio seems to 
average 2 i 1, whereas for 
marine fish it is usually 
less than 0*2 : 1 (r/. 

Table 1 for the spectro¬ 
scopic data on a few 
typical oils and concen¬ 
trates). 

The chromogenic pro¬ 
perties of the two classes 
of liver oils reported 
here are closely parallel 
with those recently ob¬ 
served by Wald* when 
examining the retinas of 

respectively in oils of low potency). In exceptional marine and freshwater fish respectively. It appears 
cases, however, additional maxima at 635, 045, possible to us that the 693 m[x chromogen may be a 
656, 689 and 690-695 mjx have been recorded 1 , second vitamin A with some degree of sj>eoificity 

The *893 chromogen’ appears to be the most for freshwater fish, and in this connexion an alcohol 

important of these extra chromogenic substances with six conjugated ethonoid linkages is obviously 
and follows the vitamin A during concentration suggested as a possibility by the spcctrographic 

into the richest fractions. When this chromogen data. We are at present engaged in an attempt 

has been recorded previously, in halibut oils, the to isolate the compound, and we also have the 
intensity has usually been about one tenth of that biological aspect of the question under test. It 
due to the 620 chromogen*. Recently, however, liver should, however, be noted that, until both biological 
oils from certain Russian freshwater fish have been and spectrographic data have been accumulated and 




Tabu 

1. 





Liver oil 

Ultra-violet 

atiaorptlou 

Antimony chloride 
blue test 

Ratio of 


concentrate 

Maximal 

mp 

E 1% 
c 1 cm. 

Maximal 

m/i 

pi% 
c 1 etn. 

693/620 

Catfish 

{Sllurus glanit) 

0 

343 

(281) 

203 

102 

695 

(620) 

560 

292 

1-92 

Pike 

(Xmcc X/ttcituO 

C 

345 

(280) 

187 

124 

695 

(620) 

445 

240 

1*85 

Pike-porch 

(Lucioperm Lucioperca) 

Oil 

348 

(283) 

4*0 

3*0 

693 

(606) 

8-1 

3-45 

2*35 

Bream 

(AbramU brama) 

c 

840 

280 

58*5 

36 

697 

(620) 

97 

58 

1*67 

Sturgeon 

(Aciperuttr Stellate) 

Oil 

334 

3-6 

695 

617 

5*8 

4 4 

1*32 

Sturgeon 

(Acipenter Outdmstadtii) 

OH 

330 

(280) 

2 3 

21 

605 

620 

3 6 

2*7 

1 *38 

Salmon 
(Sstmo Satar ) 

OH 

349 

282 

14 '2 
11*8 

695 

(617) 

33-9 

14*2 

2*38 

Salmon 

(OnrAorAgtirAiM kata) \ 

C 

327 

(280) 

73 

“ 

695 

620 

51*5 

125 

0*41 

Halibut* 1 

(Hippoglottui Hippoglatru*) 

Oil 

328 

1 71 5 

697 

620 

80 

170 

0*17 


* Tilts is ft typical marine Ash Itvor oil, 
t Values In brackets Indicate only 111-defined bands. 


reported that gave antimony trichloride solutions 
exhibiting clear maxima at 645 or 690 and only 
a weak band near 620 mpt\ 

We have since examined liver oils and concentrates 
from various freshwater fish by quantitative speotro- 
photometrio methods and have consistently found 
them 4 to be abnormal in exhibiting an absorption 
band in antimony trichloride solution at 690-697 xnp, 
?r less commonly at 645 mu, having an intensity 
^ Up to twenty 

ofeaohofthe species qimted in the table were 
thefish being obtained from the Volga or 
in the Leningrad region. 


examined, the accurate determination of the vitamin 
A content of liver oils of freshwater fish, by physico¬ 
chemical methods, is not possible. 

E. Lkderer. A. E. Gillam. 

V. Rosanova. I. M. Hexlbron. 

Vitamin Institute, University, 

Leningrad. Manchester. 

1 Hellbron, OUlam and Morton, tiiorhem. J. t 90, 1352 (1931). 

. * Hellbron, Healop, Morton, Webstar, Rea and Drummond, Bioehem . 
M, 1173 (1932). 

* Ledem and Batanova, Biochimit*, t, 293 (1937). 

4 Wald, Natvm, m, 1017 (1997). 
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A Possible Vitamin A, 

The antimony trichloride colour teat for vitamin A 
is associated with a maximum absorption at 020 mg, 
We have, since 1029, repeatedly encountered an 
additional band near 693 in^i, but further characteriza¬ 
tion of the chromogen has been hindered by the 
presence of excessive amounts of vitamin A. Thus, in 
halibut liver oils the relative intensities 620 rn^/693 m|x 
are c. 6 : 1 , and in halibut visceral oils 10 : 1 , The 
693 mjji chromogen is rarely detectable in cod liver 
oils and never in our experience in whale liver oils. 

It is frequently absent from the vitamin A fraction 
of eyes, but one of us (J.R.E.) has observed the 
693 mg band in extracts from goldfish eyes, the 
ratio 620 mg/693 mg being c. 1:1-5. Experiments 
on brown trout have shown that the 693 mg chromogen 
occurs in the non-saponifiable extracts from livers 
and viscera. The 620 mg band, as such, could not 
be detected. Direct absorption spectra showed the 
presence of three broad bands with maxima at 470, 
350 and 287 mg, respectively, the ultra-violet bands 
varying in intensity with the 693 mg band in the 
colour test. Lederer and Kononova 1 have also found 
an intense band at 693 mg in the colour test applied 
to freshwater fish liver oils from the neighbourhood 
of the Murmansk Sea. We understand (private 
communication) that an apparent coimexion between 
absorption bands at r. 345 and 285 mg and the 
693 mg chromogen lias been confirmed by Prof. 
Heilbron and Dr. Gillam on Lederer’s oils. Wald’s 
discovery that a substance apparently identical with 
the 693 mg chrornogen can replace the vitamin A 
of rhodopsin without loss of physiological function runs 
parallel with the similar replacement in the viscera 
and livor of brown trout. It therefore seems desirable 
provisionally to designate as ‘vitamin A , 1 the 093 mg 
chrornogen with its characteristic ultra-violet absorp¬ 
tion. 

In chemical separations with livor oils, the 693 mg 
chrornogen follows vitamin A, the ratio 620 rng/693 mg 
for a given species remaining very nearly constant. 
It is not difficult with some livor oil extracts to roach 
E rn l x 500-1,000, but judging from the amount 

of vitamin A present, the pure substance will have 
E 693 mg < 5,000. On this basis, each brown trout 
contains of the order 0*12 mgm. of the new material. 

It seems clear that the 693 mg chrornogen is not 
in any simple sense on artefact derived from vitamin 
A; but the position remains obscure with regard to 
bands at 640 mg and 660 mg which occasionally 
apj>ear in the colour test. 

J. R. Edisbukv. 

R. A. Morton. 

G. W. SXMFKINS. 

University of Liverpool. 

July 6. 

‘ llwehimica, 0, 208 (1037). 

Specificity of Indophenol in the Estimation of 
Ascorbic Acid in Fermented Products 

Durino the course of an investigation on the anti¬ 
scorbutic value of Kaffir beer, it was observed that 
beers treated with a 2 per cent concentration of 
metaphosphorie acid gave high values for ‘vitamin C’ 
when titrated with indophenol in the usual manner, 
the values varying between 1 • 1 and 38 *5 mgra./lOO ml. 

Delf% working with guinea pigs and monkeys, con¬ 
cluded that Kaffir beer was of slight antiscorbutic 
value* Levy and Fox 1 , using hydrochloric acid for 
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aeidifioation, examined eleven specimens of mine- 
brewed bear and found values of 0-2-0-5 mgm./100 ml. 

Bemhauer et al ,* showed that when Aspergillus 
niger was allowed to grow in sugar mixtures, sub¬ 
stances with the same reducing properties as ascorbic 
acid were formed. Whother these possessed anti¬ 
scorbutic activity or not was not clear (Kfi2eneck^ and 
Nevalonnyj 4 and Hermann and Fodor 5 ). 

As with ascorbio acid, norite charcoal (Fax *and 
Levy 4 ) completely removed the reducing power. How¬ 
ever, only a small fraction ( 0*8 mgm. out of 13*0 mgm.) 
was restored after hydrogen sulphide treatment. 
Hubbard squash extract (Tauber et al, 1 ) entirely 
removed the reducing power. The folin uric acid 
reagent (Modes 8 ) gave identical values with indo¬ 
phenol titration in the presence of 2 per cent meta- 
phosphorio acid. 

The effect of pH on the indophenol titration of the 
beer was as follows : 


INDOPHKNOL ItBDUCINC* PoWHK OK KAFFIR BBKR 
AT UIFFKRRNT pH VaMJBS, 

(in m«m. ‘ascorbic acid* per 100 ml. beer). 


2*3 JV HOI 


8*0 

1*9 pH 


0*8 

1-4 . 


0*8 

1*6 . 

. 

0*8 

1*8 . 


0*8 

2*0 

(doubtful end-point) 

1-6 

2*2 


13-0 

2*4 


13*0 

2*6 

, 

13*0 


Guinea pig experiments showed the reducing 
substance to be almost devoid of antiscorbutic 
activity, the animals dying of scurvy in three to four 
weeks. Controls on orange juice remained healthy, 
and on autopsy showed no signs of scurvy. 

The reducing power of the beer was followed at 
different stages of its preparation, and it was found 
that a large increase took place during the boiling 
of tho mash, and a further increase during fermenta¬ 
tion. 

From these experiments it is concluded that the 
bulk of the reducing substance is not ascorbic acid* 
Tho true ascorbic acid content of the beer probably 
corresponds to the values of about 0*8 mgm,/100 ml* 
obtained with the norite procedure and by titration 
at a pH between 1 *2 and 1 *8. The concentration was 
far too low to have any appreciable effect on the 
guinea pigs in the doses given. It is also shown that 
ascorbic acid oxidase (of. Zilva 8 ) and Srinivosan 14 ), 
and the folin uric acid reagent (cf. Fujita el al. 11 ) 
are not specific for ascorbic acid. 

F. William Fox. 

William Stone. 

Biochemical Department, 

South African Institute for 
Medical Research, 

Johannesburg. 

June 2i. 

1 M, Publ. S, Afr. I tut. Mod, Jftw., 0 (No, 14), 47 (1021). 

* Levy and Fox, 5, JJr. M*d. J. t 0, 181 (1933). 

* Bemhauer, Gtirllch and KOoher. Biochem. Z. t 8N, 60 <1936). 

4 WftSSWj N *yiU(xmy!> Z VnUmuth. Nahr, «. 0 

6V, 278 (1933). (Quoted by Bemhauor H al. (3),) 

‘Hermann and Fodor, Miochem, z, t 076, 323 (1085), 

* Fox and Levy, Bioclum, J. t 90, 008 (1936). 

' Tauber, Kiriner and Miahklnd, J, Biol. Ohm., U0, £11 (1036). 

•Medea, Bioctum. », 9931 <1933). 

•Zilva, JKttfan. J'VVi 1913 (1966). 

* SrtnftfMtf* 

« Fajita, iUdii and KbHiaru, Miodum. X., 099, 189,199 (1997). 
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Absorption of the Soft Component of Cosmic 
Radiation 

It is now generally accepted that the soft component 
of cosmic radiation consists of electrons which arc 
absorbed mainly by emission of light quanta and 
subsequent production of pairs (cascade showers). 
The absorption of these partioles is usually measured 
by two or more counters separated by a plate of some 
absorbing material of variable thickness. This method 
measures the probability of a primary electron either 
itself penetrating the plate or producing at least one 
secondary electron emerging from the bottom of the 
plate. 

Since the probabilities for the relevant processes 
are proportional to Z *, it is often assumed that the 
absorption curves for the soft component should be 
independent of the material when plotted on a scalo 
proportional to NZ* {N =-- number of atoms per c.e.). 
This assumption, however, rests on an erroneous 
interpretation of the theory for the following reason. 



Fig. 1. 


The production of secondaries by the cascade 
process only takes place if the energy is higher than 
the critical energy E t at which the energy loss by 
radiation is equal to the energy loss by ionization. 
Et is larger for light materials than for heavy ones. 
(E t = 10 X 10* e.v. for lead ; 60 x 10® e.v. for 
aluminium ; 160 x 10* e.v, for air.) Thus, the 
shower electrons from light materials will be more 
energetic than those from heavy materials. Naturally, 
the probability for the production of fast secondaries 
is smaller than that for slow ones. If wo plot, there¬ 
fore, the absorption curves on a £*-soaIc, we should 
expect the curves to fall off more rapidly for light 
elements than for heavy ones. 

We have calculated, on the basis of the quantum 
theory 1 , the probability for an electron penetrating 
a plate of certain thickness or producing at least 
one secondary with energy greater than E t . The 
curves obtained depend on the primary energy 
Npectrum of the electrons. We have assumed a 
dEl J£y+l law and have put y *=“ 1 and 2. For E 
smaller than the critical energy E z for air, we assume 
the energy spectrum to fall off rapidly, the exact 
shape of the energy spectrum being of no importance 
for the result. The shape of the absorption curves 
is mainly determined by primary electrons with 
comparatively small energies, for which the validity 
of the theory is proved by direct experiments* (that 
is* up to 8 x 10* e.v. for lead and 10* e.v. for 
aluminium), The high-energy part of the spectrum 
only affects the tail end of the curves, which in any 
cannot readily be distinguished from the hard 
component. (In Fig. 1 the curves are calculated 
Winning that the theory is valid for all energies. 


Fig. 1 shows the theoretical absorption curves for 
lead (full) and aluminium (dotted) on an ordinary 
gm./om, a scale. We see that to a rough approxima¬ 
tion the curves follow an ordinary mass absorption 
law. The experimental points (o for Pb, a for Al) 
tire taken from the measurements by Auger, Ehrenfest 
and Leprince-Ilinguef *. They are in good agreement 
with the theory for y between 1 and 2. The accuracy 
is, however, not high enough to determine y exactly. 

W. Heitlbh. 

H. H. Wills Physical Laboratory, 

University of Bristol. 

1 Carlson and Opnenhelmcr. Phvt. Rev., 51. 220 (1937). Uhabha 
and Heltler, Proc. Roy. Roc., A, 159 , 432 (1937). 

a Blackott and Wilson, Proc, Roy. Soc., A. 190 , 304 (1937). Andnraon 
ami Nuddermcycr, Phy*. Rev., 50 , 203 (1930). 

*J. Pky«, Radium, 7. 68 (1936). 


Capture of Orbital Electrons 

In two recent papers’ Mollor has shown that on 
the present theory of p-decay for a heavy nucleus 
emitting positrons of low maximum energy, the 
ratio FjcjF of the probability of K -electron capture 
to that of positron omission may be large. On the 
other hand, experiments by Jacobsen 8 for a light 
nucleus (radio-scandium, \V Q 1*1 ^0*1 MV,, Z 
21) show that this ratio is < 1/10. Wo wish to point 
out that Jacobsen's result is in agreement with a 
modified form of the theory*, but that this form 
makes a definite prediction about the low energy end 
of p-spectra. 

The usual procedure of writing the interaction 
term as 

<*M(4 £A^ n ) .(a) 

where {N f P) (w,c) represent the heavy and light 
particles respectively, loads to a transition prob¬ 
ability 4 

A I I 2 W'!4 , *)(W 0 ± H) a a - 4 Konopinskb 

1 * Uhlcnbcok 

The ± sign depends upon the electron being absorbed 
from a state of positive or negative energy. For the 
ratio Fb/F the evaluation of (44W from the known 
form* of the wave-functions for a K -electron, gives 
for small Z 

F k /F « 27ry*( W 0 + 1)«/ 

/ w 0 \Y( [\ r * . i )*/*( W r „ — W) n Koriopinski- 

1 * Uhlenbeck 

where y « &/137. 

If Z *= 21*0, Fjk^O’22 for a «= 2, and 2*3 for 
a ~ 4. F depends sensitively upon the exact value 
of W Qt varying from 0*63 to 1*17 in the Fermi case, 
and from 0*39 to 1*0 in the Konopinski-Uhlenbeck 
case, as W 9 varies from 2*2 me 2 to 2*4 me*. We 
therefore require a very precise knowledge of W 0 to 
determine Fk/F exactly. Even with W 0 = 2*4 me*, 
Fk/F is about 1/6 for a « 2, and 2*3 for « 4, so 

that the if-electron capture could scarcely have boon 
overlooked, particularly in the Konopinski-Uhlenbeck 
case. 

There is the further possibility of writing the inter¬ 


action term in the form 

(+M'W (+:A^p) ...... (6) 

(This corresponds to the cose C * — 1 in the note 


recently published by Mercier*. For this value of 
C f however, the formulae there given are not applic¬ 
able.) 
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For Z ** 20 the components of the A-electron 
are small compared with the components ^ 8 , 
Similarly, has two large and two small components 
differing by a factor of the order of 1/10. We may 
suppose A 0 to be an operator combining the two small 
components of typ with the two large components of 
4>J. This arrangement gives a factor 1/100 in the 
terms containing the small proton components, and 
a factor 1/200 in the terms containing the small 
electron components. Thus, by addition, Fjc/F will 
contain a factor 3/200 from this combination; that 
is, for Z 21*0, wo may take F% to be 0-003 for 
a * 2, and 0*035 for a ~ 4. The positron emission 
will now be given by 

F - Aj'^n(W + l)(W - l) 1 ' 1 

i * a—2 Fermi 

(W o — W^^dW (<?) a-4 Konopluakt- 
Uhlenbeck 

F will again depend sensitively upon the value of 
W # , but we can take as suitable values 1 *5 for a 2 
and 0*75 for a 4. This gives for Fk/F approxi¬ 
mately the values 1/500, a 2, and 1/25, a 4. 
It is possible that if-electron capture for the ratio 
1/25 has escaped detection, although its existence 
should be revealed by further experiments. The 
interesting point arises that, if the a «* 4 interaction 
is assumed, we obtain a definite prediction of the 
low-energy end of the positron spectrum, which is 
given by the integrand of (c). This leads us to expect 
a large number of alow positrons. It is important to 
note that this latter conclusion seems to hold only 
for allowed transitions. For forbidden transitions ( c) 
has a more complicated form. 

In the Fermi theory, Ft/F is about 1/3 or 1/500 
according as one adopts the law (a) or (6). The 
actual interaction law may also be a linear combina¬ 
tion of (a) and (b), and it is easy to calculate the 
proportion necessary to give any intermediate ratio. 
It should be noted that, as this ratio decreases from 
1/3, we require a rapid increase in the percentage of 
{b) ; for example, when the ratio has decreased to 
1/30 we already need more than 90 per cent of the 
interaction (6). 

We see that if we accept the experimental evidence 
that the probability of absorption of a if-electron 
relative to that of positron emission is less than the 
value required by the Konopinaki-Uhlenbeck theory, 
then the theory must be replaced by a modified form 
which gives many more slow positrons and fewer slow 
electrons. This appears to be in reasonable agree¬ 
ment with the direct observation of the spectrum. 

F, Hoyle. 

Emmanuel College, 

Cambridge. 

June 10. 

* MoUer, Phv*. ike., SI, 84 <1037); Phy*. Z. &. U, 0 

(1087). 

■ Jfcoobften, TUtux*, 110 , 879 (May 22, 1087). 

•Hoyle, Pro*. Comb. Phil, Soc„ It, 280 (1087). 

* Fermi, Z. Phy., 88, 171 (1084). 

* D»rwln, Pfoe, iky. A, US, 674 (1028). 

•Merrier, Natoss, 180, 707 <M»y 8, 1*37). 
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the microphotometer curves of the resultant pattern 
reveal clearly four distinct components of Hot with 
intensities and positions roughly as given by theory. 
There are no ghosts in the Ltunmer plates and the 
interference of lines of the secondary spectrum of 
hydrogen has been eliminated. 

We are now engaged in obtaining quantitatively 
the intensity and position of these components. 

We feel that this method (new, so far as we know) 
may be of service in the study of the fine and hyper- 
fine structure of the spectrum lines of other elements. 

Norton A. Kent. 

Boston University. Royal M. Frye. 

June 1. William H. Robinson. 

1 Phy . Hn\ t 90, 200 (1927). 


Raman Spectra of Oxonium Compounds 

M. Wolken8tein and G. K. Syrkin have published 
in a recent communication in Nature 1 the Raman 
spectrum of equimoleoular mixtures of ether and 
hydrogen chloride in the liquid state*. In 1036 we 
studied* the Raman spectrum of the system ethyl 
ether plus hydrogen bromide at low temperatures 
(228° K.) and announced there further work on this 
subject. The publication of these results was delayed 
owing to unforeseen circumstances. 

Wo investigated solutions of the compounds 
CH a OH + HC1 (HBr), C*H,OH + HC1 (HBr), 
(CH # )jO + HC1 (HBr) and (CH,),CO + HC1 (HBr) 
in excess of hydrogen halides. The compounds were 
prepared, dissolved in excess liquid hydrogen 
halide and the resulting solution filled into the Raman 
tube, all in one operation, in a high vacuum apparatus 
at low temporatures, thus eliminating all possibilities 
of chemical reaction (formation of R. Hal.). Under 
these conditions, we obtained spectra of the solutions, 
which were characteristically different from the 
spectra of the components. We obtained the following 
frequencies : 

CHiOH . . . HU1 <f — 76° C.» molecular ratio »1; 1 *8). 466(2), 
645(8), 991(4), 1088(5), 1181(1), 1867(3), 1449(6), 2066(10), 8010(7), 
8364(3), 

CH*0H . . . HBr (t » - 62° C., mol. ratio. » c. 1:6). 891(8), 
497(4), 629(4), 887(2), 984(3), 1006(3), 1449(86), 2907(4), 8970(10), 
8047(5). 

C,H,OH . . , HC1 (I •» ~ 76* C., mol. ratio ~ 1; 21). 398(8), 

607(2). 613(2), 646(8), 873(3), 1021(8), 1094(B), 1281(2), 134*8)* 
1460(6), 292*8), 2977(10), 3357(1). 

C,H,OH . . . HBr (t - - 65*0., mol, ratio « c. 1:5). 411(2), 
620(4), 697(4), 70*2), 62*56), 926(1), 104*2), 1290(1>, 1377(2), 
1460(6), £94*8), 2984(10). 

(CH,),0 , . . HCl <1 « - 80° C., mol. ratio - 1; 2*5). 16*1), 

482(8), 506(8), 89*7*6), 947(1), 1006(1), 106*3), 1444(86), 282*6), 
292*10), 3002(9). 

(CH.aO ... HBr (t - - 82° C., mol. ratio « 1: 1*7). £68, 

39*6), 60*2), 824(76), 89*2), 9B*1), 102*1), 144*86), 283*46), 
£94*106), 3087(96). 

(C*H,)iO , , . HC1 (* ~ ~ 80* C., mol. ratio - 1:8*6). MfeUh 
41*B), 491(3), 767(2). 82*86), 96*2), 997(3), f 106*1)}, 127*3), 146*7), 
287*1), 2942(10), 2981(10), 

(CJUhO ... HBr d ^ - 48*0., mol. ratio - 1 :£*6>. 30*1), 

40*5), 47*1),■ 67*1*6), 88*0), 92*0), 99*46), 1071(1), 1137(0), 
126*1), 145*66), *86*0), 294*10), 2984(10). 

The detailed discussion of the spectra led to the 
conclusion that the compounds do not exist in solu¬ 
tion of excess hydrogen halide as ‘oxonium* oas* 


Structure of Ha of Hydrogen 
The structure of the lines of the Balmer speotrum 
of hydrogen was investigated in this laboratory some R 

years ago. Recently we have attacked the problem pounds («Ofl)f X~, butasooinpoundswith tetm- 
again, using two Luromer plates, not crossed as in the ** 

investigations of Kent, Taylor and Pearson 3 , but dia* valent oxygen. We propose call i n g this type of 
parsing in the same plane. With this arrangernent, qompoundan^oxan* compound. 
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The question whether the former addition com¬ 
pounds appear as oxonium or oxan compounds is to 
ft hi^h degree dependent on the physico-chemical 
conditions (temperature, state of aggregation, solvent, 
etc.). By varying the conditions, a gradual transition 
from the ‘oxonium* to the ‘oxan* form is possible. 
It is not improbable that equilibria exist between 
the two above-mentioned extreme typos. We have 
started a more intensive examination of this question. 

A detailed account of the Raman investigations, 
as summarized above, will be published in the 
Zeitschrift fUr physikalisehe Ghemie (B). 

O. Bkieoleb. 

W. Lauppe. 

Phys.-Chem. Institut dor 
Technischen Hochschule, 

Karlsruhe. 

1 Wolkeiwteln, M., and Syrkin, J. K,, Natcm:, 189, 288 (1937). 

1 BriogUib, 0., and Lauppe, W„ % phut. Chew,, (B) 88, 154 (1935). 


Visible Adsorbed Films and the Spreading 
of Liquid Drops at Interfaces 

The adsorption isothermals of benzene and met hyl 
alcohol vapours at the surface of mica are of sigmoid 
form, concave to the pressure axis until the first 
monolayer is nearing completion, and thereafter 
becoming more and more steeply inclined to it as 
saturation is approached. Though the adsorption 
energy decreases on completion of the first monolayer 
to a value very near the normal heat of liquefaction, 
the polymolecular films formed at saturation have 
properties quite different from the bulk liquids. Thin 
is strikingly demonstrated in a series of experiments 
we have recently carried out, a few of which are 
briefly "recorded in this note. 

When a freshly split mica plate is placed under a 
jet of the supersaturated vapour of benzene, methyl 
alcohol or water, condensation of bulk liquid does 
not occur until a film of critical thickness has been 
built up. By suitably controlling the conditions, 
films of thiokness loss than this, yet thick enough to 
show interference colours , are readily produced. A 
drop of the some liquid, placed on such a film, may 
flatten, but does not lose its identity as a lens, showing 
that the angle of contact, though small, is finite. 
Methyl alcohol, which spreads rapidly on fresh rnica 
in the open air, will not do so in the presence of its 
own supersaturated vapour ; on the contrary, a 
spread film was found to break up into drops when 
brought under the vapour jet. The alternative view 
as to the origin of the film colours, namely, that they 
may be due to diffraction from a mist of invisible 
droplets, is not borne out by the facts ; for example, 
we were able to float lenses of different liquids right 
across the films without disturbing them in any way. 

Much evidence has been found by us in favour of 
Hardyview 1 that a drop of pure liquid placed on a 
clean solid surface invariably reaches a stable state 
only when a single lens is in equilibrium with an 
adsorbed film. Without permitting ourselves this 
degree of generality, we would emphasise the marked 
sensitiveness of the contact angle to changes in the 
degree of saturation of the vapour phase, and to the 
presence therein of even traces of a second adsorbablo 
component; both these effects are often neglected in 
leaking measurements of contact angles. 

^ effects are produced by placing drops 

0? near each other on a mica plate, 

gt Iea4r0nd«^ less' incomprehensible 


by the realization that adsorbed films cari bo thick, 
and that the energy relations at the edge of a drop 
are markedly dependent on the local concentration of 
the second component of the film. If a drop of con¬ 
centrated acetic acid, containing enough water to 
prevent its spreading, is placed near one of the very 
dilute acid (or of water) resting on clean mica, the 
former first elongates, then advances towards the 
dilute acid. Before contact, however, the latter drop 
is sharply repelled and driven forward to the edge 
of the plate. Arriving there, it is usually repelled by 
the edge, with the result that it dodgos round its 
pursuer (which is attracted to the edge and remains 
clinging there), and comes to rest in the centre of 
the plate. A similar behaviour has been observed 
with other pairs of liquids, though the ‘edge’ effect is 
often less noticeable ; for example, a lens of a-hexane 
will drive one of benzene in front of it until the former 
has all evaporated. 

The highly convex lenses formed by hexane drops 
on mica spread immediately when brought under the 
jet of benzene vapour, whilst lenses of benzene con¬ 
dense on the spread film. The incomplete miscibility 
of hexane and benzene in the form of drops on mica 
is astonishing, though numerous other examples might 
bo quoted. If a drop of hexane is placed on top of 
one of benzene as it rests on mica, the mixture divides 
itself into two parts-—a spread film which quickly 
evaporates, allowing interference colours, and a lens 
(mainly of benzene) which is repelled rapidly to the 
edge of this film. The possible application of such 
phenomena as a means of effecting separations 
immediately suggests itself. The drops used in these 
experiments must of course be small. 

D. H. Bangham. 

S. Mo SAUL AM. 

Z. Sawkhis. 

Faculty of Science, 

Egyptian University, 

Abbassia, Cairo. 

1 Hardy, 81r W. H. t Prac. Hog. Soc„ A. 88, 813 (1918); Phil, Mag. y 
88, 49 (1919); inatltut in throat. du Ohtrale Solvuy, BruawdH (1926). 


Reliability of Pacific Seismological Stations 

In a former paper I gave a comparison of the 
accuracies of seismological stations, based on the 
residuals for P in the International Seismological Sum¬ 
mary 1 . The fraction of the residuals between ± 4s 
wa« taken as the standard and called the ‘reliability*. 
It came out rather low for most of the Pacific stations, 
though I suggested that the estimates might be too 
low, on account of errors in the epicentres due to 
too little weight having been given to the near 
stations. In some work on southern earthquakes, 
preparatory to a further study of the core waves, 
I have re-determined a large number of Pacific 
epicentres (up to the end of 1031), taking into 
account the effects of the ellipticity of the earth ; 
the result is a great improvement in the reliabilities. 
They arc now as follows : 

Biverview, 17/17 ~ 1*0; Melbourne, 14/16 <* 0*9 ; 
Apia, 8/10 0-8 ; Adelaide, 11/16 « 0*7 (probably 

too low os distant earthquakes give 11/12 0*0); 

Manila and Wellington, 13/17 - 0*8; Christchurch, 
8/11 « 0*7 ; Amboina, 10/15 ** 0*7 ; Batavia, 
11/16 « 0*7; Honolulu, Perth and Malabar, 0*5; 
Sydney, 0*4 ; the rest, nearly as before. 

Most of the change is due to the correction for 
the ellipticity of the earth, provided by Bullen*. At 
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largo distances this varies with azimuth by nearly 
5 seconds when geographical co-ordinates are used, 
and introduces ft large systematic error into southern 
epicentres if it is not allowed for. Bullen and I 
found on determining epicentres from the nearer 
stations 8 , that southern earthquakes habitually 
showed negative residuals of about — 4*. at great 
distances, .and attributed these to slight focal depth ; 
it appears now, however, that they were entirely 
due to the ellipticity. The groat majority of Pacific 
earthquakes can be taken as having foci at an 
inappreciable depth. 

The law of error in seismological observations 
seems to be practically the normal law with a uniform 
distribution superposed. The standard error corre¬ 
sponding to the normal part is found to be 2'Os, 
both for the good and for the intermediate stations ; 
the difference between them is not in the accuracy 
of the normal observations, but in the frequency of 
defective ones, usually attributable to microseimns 
and weak beginnings. 

There appears to be a slight difference between 
Pacific and continental travel times, amounting to 
about 2*. for P. between 6° and GO 0 out of a total time 
of 8 minutes, and indicating a higher velocity below 
the Pacific. This might be expected if there has been 
more cooling below the oceans than under the 
continents. Larger differences have been claimed 
previously, of the order of 10 per cent, but these are 
rendered impossible by the observations now avail¬ 
able, 

Harold Jeffreys. 

St. John’s College, 

Cambridge. 

July 13. 

1 Mon . Not. Hoy . Aat . Soc „ Qwphyt. $ upp „ 3, 423-443 (1936). 

* Mon. Not. Hoy, AH. Noe., Chophyt. Sapp., 4, 143-157 (1937). 

*Bur. Contr. Seim. Trap. 8cL t U (1935). 


Magnetic Quality of Nickel Wire as Influenced 
by the Surface 

In a previous note 1 , test data were given which 
showed the very large increase of magnetic per¬ 
meability of nickel wire which could be obtained by 
applying to the surface a thin skin of copper and 
allowing it to soak for some hours at a sufficiently 
high temperature. 

The influence of the surface of a wire on its mag¬ 
netic quality has been examined further as follows : 



* 3 

H<o*m*d) 


Fig. i* 

Commercially p\ire nickel wires of diameters 1/32 in., 
1/16 in,, and S/16 in, respectively, were heated in 
an atmosphere of hydrogen for a sufficiently long 


time to reach a condition of maximum permeability 
in each case. After having cooled slowly to room 
temperature, the magnetization curves for each wire 
was obtained and these curves are shown in Fig. 1. 

It will be seen that the initial portion of the curve 
for the 1/32-in. diameter wire is very flat and this 
part of the ourve beoomes steeper as the diameter 
increases. That is to say, the greater the ratio of 
surface perimeter to cross-sectional area, the less 
easily is the wire magnetized for low values of H ♦ 
In other words, the magnetic characteristic of the 
wire is intimately dependent upon the diameter. 
The tests have also shown that the remanence and 
the coercive force are both considerably greater for 
the wire of 1/32 in. diameter than for the other 
wiros. 

These results have important theoretical and 
practical implications, which will be considered in a 
paper which is now in course of preparation for 
publication elsewhere. 

T. F. Wall. 

Department of Electrical Engineering, 

• The University, 

Sheffield, 1. 

July 6. 

1 Nature. 139 , 928 (May 29, 1937). 


Darkening of some Commercial Titanium 
Dioxide in Daylight 

During an investigation of the discoloration by 
light of some oeramic glazes containing titanium 
compounds and of the subsequent fading of the dis¬ 
coloration when the glaze is kept in the dark 1 , it was 
observed that certain varieties of commercial 
titanium dioxide are themselves affected by day¬ 
light. These varieties pass from their normal oreamy 
colour to a deeper yellow-brown tint on exposure. 
The original colour is restored in the dark. This 
property of some commercial titania appears to have 
escaped notice in Great Britain, though Lee 1 , in his 
study of reversible photo-sensitivity in hackmanite, 
draws an analogy with a certain brand of titania 
which showed the property mentioned in Hus letter. 

The samples of titanium dioxide studied were 
stored, in ordinary glass vessels exposed to daylight 
transmitted through the glass of the laboratory 
windows. The darkening of the titania, observed 
against samples kept in the dark, was apparent 
after only three hours in some instances. The effect 
is shown by those particles or perhaps portions of 
particle-surfaces adjacent to the illuminated glass 
wall of the container. Hence it is important that the 
powdered titania should move as little as possible 
during illumination if the darkening is to be obvious* 
No experiments were made with the photo-sensitive 
brands of titania as components of paints or pig¬ 
ments, but they conferred similar properties on some 
ceramic glazes containing them. However, ceramic 
glazes darkening in light were made from titania and 
from rutile where these materials themselves showed 
no apparent darkening. * 

A definite explanation of the <torkening of titania 
cannot be cited, though it appears likely that the 
colours shown by the exposed and by the unexpoeed 
material marie the establishment of an equiHbttum 
condition of either a chemical or a physk^ paHire. 
A chemical explanation might 

of ferrott# ‘iron :^laa.^ J 
coloured mate the poeriW* 
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mechanism for the darkening effect of titania on. the 
oolour produced by iron in enamels*). Titania is a 
source of photo-aotivation of chemical processes, 
including some oxidation processes 4 . Less likely is a 
change in the state of oxidation of the titania itself. 
(Reuse discusses the reduction of titania in light in 
the presence of certain organic liquids and reducing 
solutions*.) Among physical explanations, changes 
in the crystalline variety of titania present (cf. the 
crystalline phases known to mineralogists as rutile, 
anatase and brookite) or in the grain-size of the 
titania do not seem very probable. Alteration in the 
degree of dispersion of some colloidal material sus¬ 
pended in the titania is another possibility (see, for 
example, the summary of Doelter’s work given by 
Lee* and the references provided by Clarke*). 

The above suggestions are by no means exhaust ive, 
and the possibility of a connexion between the darken¬ 
ing of some titanium dioxide by light and the 
darkening of titania on heating should be borne in 
mind. Meanwhile, notice of the phenomena described 
may be of value to those workers interested in titanium 
and its compounds. 

I wish to thank Dr. Harry W. Webb for reading 
through this letter. 

W. O. Williamson, 
Department of Pottery, 

North Staffordshire Technical College, 

Stoke-on-Trent. 

July 13. 

‘Farroelee, C. W., and Badger, A. B., J. Amer. Oram. Sor., 17, 1 
(1934), last par. but one in the paper. 

•Xee, 0. I., Amer. Mineral 21, 704 (193G). 

'kw, .T. 8., Sprecheaal, «7, 216 (1934). 

* Goodeve, C. F., Tram. Faraday See., 38, 340 (1937). 

* Beni, C. t Belr. Chim, Acta, 4, 961 (1921). 

•Clarke, J. B. t J . Soc. Glow Tech., 6. 165 (1921). 


A New Form of Resorcinol 

A nkw form of resorcinol has recently been 
investigated in this Laboratory which compares as 
follows with the structure already described by 
Robertson 1 . 

a-Jtesorrlnnl /Mtesorolnol (now form) 


space group 

Civ (Pna) 

Cl(Pna) 

axe*; a 

10 *63 

7-91 

b 

9*53 

12*57 

c 

6*66 

5 50 

cell volume 

568 A.* 

547 A.* 

molecules per cell 

4 

4 

molecular symmetry 

none 

none 

calculated density 

1*278 

1*327 


The principal intensities and higher orders of single 
crystal X-ray photographs show that the molecules 
in the p-crystals have turned round to align them¬ 
selves in the 6-axis direction. 

The new form is conveniently prepared by slow 
evaporation of benzene solutions at ordinary tem¬ 
peratures, using specialty dried air*. Vacuum sub¬ 
limation of resorcinol under certain conditions gives 
* preponderance of ^crystals, in large shiny flakes, 
which can easily be distinguished from the long 
of th0 a-form. According to Lautz*, resorcinol 
undetgdee * transformation above 70 *8° C. into a 
asaaer modification, which is perhaps identical with 

two forme of resommol are of considerable 
theory of mtermoleoular resonance, 
^ in the two stniotures need 

length, , Although' 
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this point can only be decided by a quantitative 
measurement of intensities of reflection, the manner 
of discovery of the p-form suggests that a difference 
in the hydroxyl bonds is quite possible. Repeated 
crystallization of resorcinol from 99*6 per cent 1 heavy’ 
water gives a deutoro-resorcinol which, according to 
Munzberg 4 , has the structure C«H*D a (OD) a . Whereas 
C*H 4 (OH), when crystallized from boiling benzene 
gives good crystals of the a-form, the deuterium 
compound gives poor feathery crystals of the (3-form; 
in one case a crystal was obtained which had the 
a-struoture at one end and the p-structure at the 
other. On vacuum sublimation, C # H B D E (OD)| again 
behaves differently in giving a preponderance of 
crystals with the a-structure. 

The thermodynamic relationship between the two 
forms and their magnetic anisotropy are being 
measured. The possibility of a transformation from 
one form to the other in the solid should perhaps be 
considered in connexion with temperature effects 
described by Nilakantan*. 

A. R. Ubbebohde. 

J. MonteAT ir Robertson. 

Davy Faraday Laboratory, 

Royal Institution, 

London, W.l. 

July 5# 

1 Robertson, J. M. , Proc. Roy. Sac., A, 157. 79 (1936). 

* Ubbelohde, A. It., J. diem. Soc., 972 (1933). 

•Lautc, H., Z. phv«. Chem., 84, 611 (1913). 

* Mmusberg, K., Z. phy*. Chem., B, 88, 23 (1936). 

* Nilakantan, P., Natith®, 140. 30 (1937). 


Carbon-Halogen Distance in the Methyl Halides 
In attempting to correlate the data on inter¬ 
atomic distances in polyatomic molecules, certain 
serious discrepancies have come to light between the 
spectroscopic method and the diffraction method as 
regards the carbon-halogen distances in the methyl 
halides. The differences are tabulated in Table 1. 
The reason that this had not been noticed earlier 
is that certain mistakes have been present in the 
deductions from the spectroscopic data and also that 
many new data are available. These results are 
particularly interesting when compared with the 
corresponding distances in the carbon totrahalidea, 


Tabmb 1. 



Old spectro¬ 
scopic value* 

New spectro¬ 
scopic value 

Diffraction 

value* 

Value In 
CX* 1 

Cff.F 

1-4 

1*386 ±0*004 

1*42 ±0*02 

1*86 ±0*02 

OH,Cl 

1*8 

166 ±0*05 

1*77±0*02 

1*755 ±0*006 

0H,Br 

20 

1*88 ±0*08 

2 *06 ±0*05 

1*03 ±0*08 

CH,T 

2*05 

2*12 ±015 

2 *28 ±0*05 

—. 


which are given in the last column. Thus it will be 
seen that, according to the diffraction method, in 
the methyl halides the carbon-halogen distance is 
always greater than, or equal to, the corresponding 
distance in the tetrahalides, whereas the spectro¬ 
scopic method would seem to indicate that exactly 
the opposite is the case. The latter seems much more 
likely from consideration of the mutual repulsion 
of the halogen atoms in the totrahalidea. 

Further support for this interpretation comes from 
an examination of the force constants for the C- 
halogen bond in the two cases* These are compared 
in Table 2, where it will be noticed that the force 
constant is always considerably larger in the methyl 
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halide than in the tetrahalide. The force constant* 
in the first column were obtained by the method 
of Sutherland and Dennison*, while those in the 
second were obtained by that of Urey and Bradley 4 . 

Table 2. 

Carbon-halogen force constants in 10* dynes/cm. 

C.—Y C—<’l C—Br 

CH.X B*B 2*6 2*9 

CX, 4*0 1*8 1*4 

One may not convert this difference in force constant 
into a difference in internuclear distance directly by 
means of the Clark* or the Badger* relation, since the 
bonds are under considerable strain in the tetra- 
halides. Badger, however, has shown how it is 

possible to make an allowance for this and has 

actually predicted a difference of 0.19 A. between 
the O—-Cl distance in CH 3 C1 and CCI 4 . This is of the 
same order as that found above. 

Duchesne 7 , and Linnett and Thompson* have 

recently remarked on the apparent large change in 
the C-~~C force constant in going from OjH* to C,C1 4 , 
and have suggested interpretations involving reson¬ 
ance between different structures. It seems probable, 
however, that at least a part of this change is due to 
the C —C bond being under a strain in CiCl* from 
the mutual repulsions of the Cl atoms. The potential 
functions used by Duchesne took no account of 
interaction between the 01 atoms. 

A full treatment of these matters will ho published 
in due course, 

G. B. B. M. Sutherland. 

Pembroke Col logo, 

Cambridge. 

July 9. 

* Sooner, "Molekwtespfcktem”. Springer, 193ft. llerbard and Denni- 
tjon, Pki» r JHev., 48. 197 (1933). 

* Brook way, iteu. Mod. Phys., 8, 231 (1936). 

* Sutherland and Denntarm, Proc. Hoy. Hoc,, A, 148 , 250 (1936). 

* Ufey and Bradley, Phy*. Hcv, t 88 , 1070 (1932). 

* Douglas Clark, Phil. Mag., 18 , 459 (1034). 

* Badger, J. Chem . Phy*,, 8 . 710 (1935). 

1 Duchesne, NATURE, 189 , 288 (1937), 

* Lin nett and Thompson, Nature, 139 , 609 (1037). 


(Estrogenic Substances in the Dead Sea 
The Dead Sea, situated at one of the deepest points 
of the earth, contains a high concentration of salts 
(more than 25 per cent). In the depth of the Dead 
Sea there is a sandy mud which we have found to 
exhibit a certain oestrogenic activity. For the mud 
of the southern part of the Dead Sea the oestrogenic 
activity is about three times as great as for the 
northern part. The deep sea water contains 100 m.u. 
per litre, while the surface water is free of oestrogenic 
substances. The salt manufactured from the Dead 
Sea (salsana) contains 100 M.tr. per kgm. Our results 
are given in the following table. 


P«rt of the Dead St* 

Depth 

Hormone activity 
(m.tt. per litre) 

A . Water. 

North near Kail la 

Surf act* 

Lew than 6*6 


Near the bottom 

100 

South 

Stirtttfr 

Lws than 20 

B. Mud 

M .V. per kgm. 

h.u. per kgm. dry weight 

North ntar Kalita 

80 

45 

: .South ■ i 

100 

100 

C» m ■ 


■ ' 100 . 
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Other steroid hormones (male sex hormone, pro¬ 
gesterone) could not be detected. 

The mild was found to contain a yellow dye-stuff 
which according to its physical properties (absorption 
and fluorescence spectra inter al.) belongs to the 
lyochrome group. 

Bernhard Zondek. 

Gynaecological and Obstetrical 

Department, Rothschild Hadassah 
Hospital, Jerusalem. 


Maturation in the Thelytokously Parthenogenetic 
Tent hred ini dae 

Since DoncaBtor’s preliminary work in 190G 1 , 
nothing has been recorded on the maturation of the 
thelytokously parthenogenetic Tenth red in idse. This 
author concluded that the chromosome numlier in 
the oocyte, polar nuclei and egg pronuclous was 8, 
and that there were two maturation divisions giving 
rise to an egg pronucleus and three polar nuclei*. 
Recent work on the species Pristiphora pallipes Lep., 
by our colleague, Mr. L. 0. Comrie, raises strong 
doubts regarding Doncaster’s interpretations on 
chromosome number and behaviour, but confirms 
him regarding the number of maturation divisions 
and polar nuclei. 

In the thelytokously parthenogenetic species 
Thrinax macula Kl., we find that in the female- 
producing egg there occurs only one maturation 
division, non-reduetional, with the formation of one 
polar nucleus. Evidently there exist different 
methods of maturation iri the thelytokously partheno¬ 
genetic saw-flies, 

Doncaster’s species are thelytokous, with rare 
males, whilst Thrinax macula reproduces by obligatory 
parthenogenesis (in the laboratory at least), though 
certain females parthenogenetically produce all-male 
(or almost all-male) broods, such males being found 
reproductively useless. 

The female chromosome constitution is 2 n ** 14, 
that of the male possibly n 7. Good oogonial 
figures, not easily obtained, show 12-18. Chromo¬ 
somes of the maturation spindle at no time exhibit 
tetrad formation; each of the 14 chromosomes is 
split longitudinally ; 14 travel to each pole, arranged* 
very often, temporarily as 7 couples. Two vesicles 
are formed, the inner sinking into the yolk without 
further maturation. 

The polocyte is either extruded or it divides on 
a wide asterless spindle and displays clearly 14 large 
rod-shaped chromosomes split longitudinally. The 
outer group derived from this division is extruded 
from the egg, but the inner group becomes vesicular* 
may undergo a further division, and ultimately 
degenerate. 

Embryonic tissues show approximately 12-14 very 
small chromosomes. Follicle cells from pupal ovaries 
best show the number (14), morphology and arrange¬ 
ment of the chromosomes. Corroborative counts 
from other tissues are obtainable during meta¬ 
morphosis, though polyploid spindles are more 
common, especially in tracheal and gut cells, 
Spermatogonia have not been obtained* The first 
spermatocyte division is abortive and a minute 
cytoplasmic polar bud is nipped off. The &ook& 
spermatocyte with 7 chromosomes produces twp 
spermatids each with 1 chromosomes, "fd• 
. oases were seen whole cysts of 
; emrtmged pairs of chromosomes ; interprwt them 
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provisionally as 7 split chromosomes of the first 
spermatocytes preparing for the second (equational) 
division. The cytology of male maturation and sperm- 
ateleosis therefore closely resembles that typical of 
Hymenoptera. 

Attention is directed to these considerations 
regarding T. macula : (1) In our experience the 

chromosome number of 14 is very exceptional among 
saw-flies, for some 40 species studied by ourselves 
and our colleague, Dr. F. Greenshields, show that 
16 is usual (possibly it is 12 in a species of Claudius). 
(2) Its autoregulation behaviour is ‘orthodox% for 
such occurs in the majority of animals thelytokously 
parthenogenetio, (3) It is uncertain whether the 
female chromosome constitution (14) is double that 
of the male, though the count of 7 in the male 
spermatocyte supports this view. 

Our conclusions have been reached from intensive 
study of abundant material. The usual fixatives 
were used, but Petrunkewitsch gave the best result 
with eggs i for the most part we stained with iron 
hoematoxylin, but gentian violet, safranin and 
Fuelgen’s reagent gave good results. 

This work has been done with the assistance of a 
grant from the Department of Scientific and Industrial 
Research and whilst one of us (A.R.8.) is a teaching 
fellow under the Carnegie Trust. To both these 
bodies we give our thanks. 

A. D. Peacock. 

Ann R. Sanderson. 
Department of Natural History, 

University College, Dundee, 

(University of St. Andrews). 

July 10. 

1 Doncaster, L., Quart, J. Micro. Soc 49 (l#0fJ>. (Thene species, 
vid* Enallu, Beihefte Xntam, 1818, are : Bmpria abdominalit 
F., JP. pulvemta Reta,, Oroe$u$ vam$ Vill., Htmichroa crocm Geoffr.) 

* Doncaster, L,, Quart. J. Micro. Soc. t fil (1907). 


Body Orientation in Crustacea 
There is, I think, a fallacy which is frequently 
made in many of the problems dealing with the body 
orientation of Crustacea. I believe that practically 
all biologists dealing with this subject have accepted 
the idea that the position of the centre of gravity is 
a matter of great importance. Thus, to quote just 
one of the many statements which have been made 
along these lines : 8. R. Williams 1 says, “A sinking 
animal, like a lifeless body, always falls with the 
heavy end downwards.” Lifeless bodies do not sink 
with the heavy end downwards unless their specific 
gravity is considerably greater than the liquid in 
which they are sinking. Not only can this be demon¬ 
strated by experiment but also it is in agreement 
with standard text-book hydrodynamics. 



Fig. l. 

A dorns OF THIS suns AND shape mads of ash, sfbjo. 
onaymr 0*817, sines horizontally in petrol, 
**BO. GRAVITY 0*74 AND RISES HORIZONTALLY IN A 
XOFTM OF ALCOHOL and water, spec, gravity 
0 * 96 . 

Recently X have made a series of cones of different 
!Fig* 1). In all cases the diameter at the 
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base was a quarter of the length, but, in addition, 
the broad end of the cone was made hemispherical. 
The centre of gravity of the cone itself would, of 
course, be three quarters of the distance from the 
tip, while the hemispherical attachment would bring 
the centre of gravity still farther from the point. 
The cones were made of different kinds of wood, 
box, mahogany, ash and ebony while the liquids 
used were water, water and alcohol, petrol. Ash 
floats in water but sinks in potrol. Box just floats 
in tap-water but will sink after it has been soaked 
for several days. Another excellent material is the 
ordinary carrot, which will always sink slowly in tap- 
water. The size of the cones varied from half an inch 
in length to six inches. It is unnecessary for me to 
give the actual figures for the specific gravities here ; 
suffice it to say that a cone of the shape figured 
either sinks or rises horizontally, although the 
position of the centre of gravity is very definitely 
towards the one end. 

To get satisfactory results, the specific gravity of 
cone and liquid must be reasonably close, and it is 
much easier to obtain the horizontal position with 
small cones. Cones were made of zinc, tin, lead and 
iron, and any of these drop through tap-water with 
the heavy end first. 

From the above experiments, it is, I think, 
definitely proved that provided the lifeless body sink¬ 
ing or rising is doing so in a liquid that approximates 
its own specific gravity, the position of the centre 
of gravity has very little influence. There is very 
little definite information about the actual specific 
gravity of living Entomostraca. Several attempts 
have been made to find it, but since these have all 
been made either with ft dead or narcotized animal 
which was made to float in liquids of known specific 
gravity, the result can only be a rough approxima¬ 
tion. 

However, it is quite certain that in most cases the 
animals are just slightly heavier than the liquid in 
which they are swimming. According to Williams, 
the specific gravity of Cyclojjs albidus is 1 *022 while 
that of Cypridapsis vidua Muller (an ostracod) is 
1 *046 ; since the specific gravity of any natural water 
must be above 1 *0, it is fairly clear that an additional 
spine or a slight increase in the extension of the head 
of a Daphnia cannot affect body orientation by 
influencing the position of the centre of gravity. 

This is scarcely the place to discuss the somewhat 
voluminous literature on the subject, but the position 
of the centre of gravity plays a very large part in 
Woltereck’s theory 1 , which has been discussed some¬ 
what fuLly by dkogsberg* and accepted. It has also 
been accepted by Wagler 4 . From the mathematical 
point of view (I am greatly indebted to one of my 
colleagues, Mr, H. 0. Nest, for looking up this 
theorem for me) the matter is treated fully by 
Ramsey in “A Treatise on Hydromechanics”, Part 2 : 
“Hydrodynamics”, p. 196, “Stability”, At the end 
of the theorem it is stated that “this accords with 
the observed tendency of a body to turn its flat side 
or its length across the direction of its motion”. 

To put the matter more crudely ; when a body 
is sinking through a liquid, the most stable position 
is on© in which it presents the greatest area in the 
horizontal plane. In other words, there is a very 
definite tendency which brings the greatest possible 
plane into the horizontal position ; hut if the speed 
of sinking is at all great, other factors may influence 
the attitude taken up by the sinking bodies. Small 
Entomoetraea, even though the specific gravity of 
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chi tin may be as high as 1*4, are incapable of sinking 
rapidly* Actually the ohitinous casts of Daphnids 
sink quite slowly; so do those of freshwater oatracods. 

The swimming, floating and sinking of these minute 
crustaceans at present constitutes an almost im¬ 
possible problom, and it depends, 1 believe, entirely 
on the nature of the eddies and vortices set up. 
Mere speculations, though they may be very attrac¬ 
tive, are not likely to carry one very far ; but 1 
think one can safely conclude that with organisms 
comparable in size and specific gravity to Daphnia 
or Ghirocephalus the position of the centre of gravity 



Marlborough Collage, 
Wilts. June 16. 


* William*, 8. R., "The Specific Gravity of Home Freah-water Animal* 
In Eolation to their Habit*. Development and Composition”, American 
Naturalist, 84 , 05-108 <1000). 

* Woltereek, B. ( “Ubor Funktlcra. Herkunft und BnUtohungror- 
sachen der *ogen M . "Schwebe-Fowtlltze pelasiacher CladocererT', 
Zooloffiea, 88, Heft 87:2 (Stuttgart. 1013). 

* Skotfflberg, T., "Studies on Marine Oatracods”. Fart 1. (Oyprldr 
inldn, Halocyprld* and Polycopids.) I*p. 100 (1920). 

4 W glcr, K., “ Branch! opoda, in Kfikcujthal and Krumbaoh’a Hand- 
buch der Zootogto"; Bel. 3. H.l (1928-27), pp. 358-859, p. 416. 


Points from Foregoing Letters 


Prof. 1. M. Heilbron, A. E. Gillam and Drs. E. 
Lederer and V. Rosanova have spectrograph ically 
examined the liver oils and vitamin A concentrates 
from more than sixty batches of seven different species 
of freshwater fish, and find that the main absorption 
bands are at 693 mg (and inflection 620 mg) for 
ehloroformic antimony trichloride, and 346 mg for 
alcohol. These properties are in contrast to those of 
marine fish and mammalian liver oils and concentrates, 
where the corresponding maxima are 620 and 328 mg. 
respectively, and may possibly be due to a second 
vitamin A with some degree of specificity for fresh¬ 
water fish. 

A substance with absorption bands at 360 and 
287 mg, giving a green colour with antimony tri¬ 
chloride (Xma*. 6®3 mjji), is stated by Drs. J. R. Edisbury 
and R. A. Morton, and G. W. Simpkins to appear in 
the liver, viscera and sometimes eyes of fish, par¬ 
ticularly freshwater fish. It resembles vitamin A so 
closely that it Is tentatively designated ‘vitamin A,\ 

F. W. Fox and W. Stone state that a substance 
other than Ascorbic acid and having no antiscorbutic 
activity is formed in large quantities in Kaffir beer. 
It behaves as ascorbic acid with indophenol at a pH 
higher than 2*0, with the folin uric acid reagent, and 
with ascorbic acid oxidase. It does not react as 
ascorbic acid with norito oharooal or with indophenol 
at a pH between 1 *2 and 1 -8. 

Theoretical curves for the absorption of the soft 
component of cosmic radiation by lead and aluminium 
have been calculated by Dr. W. Heitler on the basis 
of the quantum theory. The few available values 
from experimental measurements fall satisfactorily 
on these curves. 

F. Hoyle states that, to account for the result 
of Jacobsen's recent experiments, it is necessary to 
assume a (J-decay interaction term which combines 
the wave-functions of the heavy and light particles 
in a more interrelated form than the expressions pro¬ 
posed by Fermi and Konopinski-Uhlenbeck, This 
modification makes more definite predictions of the 
low-energy end of positron and electron spectra, 
which sewn to give reasonable agreement with the 
empirical p-decay curves* 

From the Raman spectra of solutions of ethyl 
ether in excess halogen acids, Dr. G. Brioglob and 
W. Lauppe conclude that, in solution, they form 
'oxan* compounds containing tetravalent oxygen. 

By directing jets of supersaturated vapours of 
common liquids against surfaces of mica, Prof. D. H* 
Banghom, 8. Mosailam and Z. Saweris have produced 
films which give rise to mterferonce colours, and yet 


have properties very different from the bulk liquids ; 
these they regard as thick adsorbed films. 

Taking into account the ellipticity of the earth. 
Dr. Harold Jeffreys has redetermined a large number 
of epicentres of Pacific earthquakes, and finds great 
improvement in the reliability of Pacific seismological 
stations. 

Further experiments by Dr. T. F. Wall on the 
influence of surface treatment on magnetic properties 
show that nickel wires, heated in hydrogen and then 
cooled (for low values of the magnetic field strength), 
the greater the ratio of the surface perimeter to the 
cross sectional area, that is, the smaller the diameter, 
the less easily magnetized they are. An increase in 
the coercive force and in the remanence is likewise 
observed as the diameter decreases. 

W. 0. Williamson directs attention to the reversible 
darkening of some commercial titanium dioxide 
under the influence of light, and indicates a number 
of possible explanations. 

A new crystal form of resorcinol is described by 
A. R. Ubbelohde and Dr. J. Monteath Robertson. 
This resembles the beta form of the tetradeutero- 
resorcinol crystals, and the authors suggest that 
there is a difference in the hydroxyl bonds in the 
two crystal forms, due to a difference in the inter- 
molecular resonance. 

The distance between the carbon and the halogen 
atoms in the methyl halides, recalculated from the 
spectroscopic data by Dr. G. B. B. M. Sutherland, 
are markedly smaller than the previously accepted 
ones and those obtained by the method of electron 
diffraction. The revised values appear the more 
likely to be correct on comparison with the corre¬ 
sponding distances in the carbon tetrahalidee and 
with the force constants for the carbon-halogen bond 
in the two cases. 

Prof. A, D. Peacock and Dr. Ann R. Sanderson 
find in the thelytokously parthenogenetic saw-fly, 
Thrinax macula, that the female chromosome eon* 
stitution is 2n ^ 14, that of the rare male (from 
second spermatocytes) n ** 7, and that there is only 
one maturation di vision, non-reductions!, in oogenesis. 
The work of Doncaster and of Comrie with other 
species of thelytokousiy parthenogenetic saw-flies 
shows two maturation divisions in oogenesis, and 
Peacock, Sanderson and Greenshields find that the 
female chromosome constitution in some 40apeowsof 
saw-flies is 2n *» 16. AcK^rdix^y,autoregulation^^ 
chromosome number m eaw-flies is maiutAuued by at • 
. least two methods, iMflliigt 
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Research Items 

The Oolitic Limestone Escarpment in Bronze Age France chalcedony, and two hone artefacts, such as have not 


Hiss Mabgabbt Dunlop, in a study of the 
significance of the Oolitic limestone oscarpment in the 
Bronze Age in France {Man, July 1937), points out 
that the grouping of Bronze Age finds in France is 
such that it is possible to discern three types of 
environment—maritime, riverine and plateau, in 
the cooler, wetter conditions of the Middle Bronze 
Age in the ninth century b.c. the forest-tree plateau, 
and the Oolitic limestone ridges in particular, are 
significant in the distribution of certain objects of 
material culture. They form a natural region imposing 
topographic restrictions on those using them, and 
may be said to be a distinct, though secondary, 
cultural province in the life of Bronze Age France 
and a feature of vital importance in the maintenance 
of exchange and some sombianco of organization 
during the unsettled conditions of the Hallstatt 
phase of readjustment. The major Bronze and Early 
Iron Age cultural spreads affecting the French Oolite 
are as follows : c. 1750 B.c., an infiltration from the 
Rhine Valley and south Germany, characterized by 
the large broad triangular dagger and the flanged 
axe; (Jura, Dauphin^, down Rhone, etc.); c. 1400 
B.o., invasion from south Germany and Bohemia— 
dagger with blade with two rivets, simple sword 
(Jura, Charente, south to Gard and Puy do Dome, 
tumuli of C6te d’Or and Jura, Herault); c. 1200 B.c., 
invasion and infiltration from north European plain 
—riveted pistiliform sword, winged lance with 
eyelet holes, terminal winged axe (Aube, Marne, 
8, Brittany); c. 850 b.c., first Hallstatt invasion 
from south Germany and western Austria—short 
bronze sword (Oolitic outcrop, eastern tumuli); 
c. 600 B.c., renewed invasions from same sources— 
iron sword with bronze rivets, hilt terminating in 
double circle (distributed as in previous period, con¬ 
centration around iron mines of CiiatUlonais, north 
of Odte d’Qr). 

Extinct Mammals and Man in America 

Fubthkh evidence relating to the contemporary 
existence of man and an extinct mammalian fauna 
was obtained in pluvial deposits near Clovis, New 
Mexico, in the course of 1986. An account of the 
results of the work of the expedition, which was under 
the direction of Dr. E. B. Howard, acting on behalf 
of the Philadelphia Academy of Natural Sciences, 
has bean prepared by Mr. John Lambert Cotter 
(Proc. Acad. Nat. Set. Philadelphia , 89). The site 
under investigation was that known as “the gravel 
pit” in Blackwater Draw, between Portalos and 
Clovis, The stratigraphy of the pit is characterized 
by the occurrence of three more or less distinct layers, 
aggregating approximately seven feet j first, brownish 
sand, extending two and a half feet from the surface ; 
second, * bluish material containing sand, grit and 
olayV three feet ; third, a speckled sand, one and a half. 

''TPbi» 'axad the speckled sand 

were ipfund ;tu contain certain bone remains, with 
^ two Folsom dike poin ts, a 

- several flakes, all of 


previously been associated with a Folsom industry. 
The occurrence of the bones resolves itself into certain 
characteristics : the bones of the bison, except for 
a cannon bone and a scapula, occurred in the blue 
material immediately above the mammoth. The 
mammoth bones occupied the contact between the 
blue material and the speckled sand. Below the 
mammoth bones in the speckled sand were horse 
bones and traces of turtle-shells, thirteen inches 
below the contact of blue material and speckled sand. 
The lithio and bone artefacts were in definite associa¬ 
tion and contemporaneous with tho mammoth 
bones. The bone artefacts show bevelled surfaces at 
their ends, which are compared with the splicing 
technique of the Eskimo and Indians of North 
America. 


The Haemorrhagic States 

The haemorrhagic states were the subject of a 
discussion at a combined meeting of the Sections 
of Medicine and Pathology, Bacteriology and Im¬ 
munology of the British Medical Association at 
its recent meeting in Belfast. Prof. L. J. Witts 
delivered the opening paper. He said that those 
conditions did not lend themselves to rigid 
classification. In the treatment of hemophilia, 
the local application of coagulant snake venoms 
was an important advance, but liver extract, 
oestrin and moccasin venom had been failures. 
For the idiopathic thrombocytopenic purpura re¬ 
moval of the spleen was the most successful 
treatment, but its mode of action was uncertain. 
Vitamin C was of value in scurvy only, and not 
in other haemorrhagic states. Dr. Capon discussed 
haemorrhagic conditions occurring occasionally in 
the newborn (about one in 400 oases) and found 
that tho majority were relieved by an intramuscular 
injection of whole blood. Dr. Timperley main¬ 
tained that an extract of egg-white, prepared by 
his special method, controlled internal haemorrhage 
in haemorrhagic states, but its efficiency was not 
confirmed by other speakers. 

Grass-drying 

Since the Agricultural Research Council issued its 
first report in 1935 on the preservation of grass and 
other fodder crops, much new information on the 
subject has been obtained and considerable advances 
made. While fewer than a dozen driers wore in use 
in Great Britain during 1935, nearly fifty were at 
work in 1936. A survey of the problems connected 
with grass-drying and its effect on the economy and 
management of farms haa been made by E. J. 
Roberts, and published as a report entitled “Grass 
Drying 1 * to the Committee of the Council (London : 
H.M, Stationery Office. 2s, net). An introductory 
chapter describee the different methods of preserving 
grass, while others follow which deal with the extent 
of the grass-drying movement, the production of suit* 
able herbage, the water content of the herbage. 
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cutting and hauling, furnaces, fuels and power, grass- 
drying machines and the feeding value of young grass. 
In the concluding chapter, the cost and profitableness 
of producing dried young grass are considered. 
Drying only becomes worth while if the »}>eeial 
nutritive qualities of young grass can be conserved, 
and in wet seasons when growth is so rapid that the 
drier cannot deal with all the produce, definite areas 
should bo devoted to hay-making or ensiling. The 
collection of short young grass originally offered 
some difficulty, but machines have now boon devised 
which overcome this. The cost of production of dried 
grass in 1936 varied considerably on different farms ; 
but the average figure, allowing for rent, overhead 
expenses and depreciation, was about £6 per ton, a 
figure which at the present price of concentrated 
feeding stuff allows a margin on true nutrient values. 
The ohief obstacle to an extension of tho process 
is the high capital cost of driers; but doubtless these 
will be lowered as experience is gained, and the 
enthusiasm shown both by the farmers and by tho 
manufacturers of driers will go far to overcome the 
difficulties at present encountered. 

The Soviet North Polar Station 

Reports received in Moscow by radiogram from 
the Boating observatory in the vicinity of the North 
Pole and supplied by the Soviet Union Year Book 
Press Service have already announced some results 
of interest. In lat. 88° 54' N. long. 21° W. the depth 
of the Arctic Ocean was found to be 2,345 fathoms 
(4,290 metres) and in lat. 88° 47' N., lonjaj. 10° W. 
2,391 fathoms (4,374 metres). These readings com¬ 
pare with Peary’s 1,500 fathoms (2 f 743 metres), no 
bottom, within five miles of the Pole and Amundsen’s 
2,050 fathoms (3,750 metres) in lat. 87° 43' N., long. 
10° 21' W. Since the station is steadily drifting 
farther important soundings may be expected. In 
relation to Wilkins’s sounding of 2,974 fathoms 
(5,440 metres) in lat. 77° 45' N., long. 175° W.» it 
would appear that the deepest parts of the arctic 
basin occur in the Beaufort Sea and adjoining the 
wide Asiatic continental shelf. Another discovery of 
importance is the occurrence of a layer of water at 
a depth of 275- 600 metres with a temperature above 
0° C. and a high salinity. This would appear to be 
the Atlantic water which Nansen discovered to be 
sinking, in the Spitsbergen area, below the colder 
and loss saline polar water. Lastly, plankton deter¬ 
minations sliow a much more abundant pelagic life 
than had been anticipated. 

Patterns of Proteins 

Ik a recent paper (Proc. Roy. Soc A, 160, 59 ; 
1937), Dr* D. M. Wrinoh presents a reasoned account 
of her theory of the molecular constitution of proteins. 
This is on attompt to provide a unitary explanation 
of three characters common to all soluble proteins : 
(a) The molecules are largely made tip of amino* 
and imino-acid molecules. They contain peptide 
linkages hut few free NH, groups. (6) There is a 
general uniformity among proteins of widely different 
chemical composition, (c) A large number of crystal¬ 
line proteins have highly symmetrical crystals. These 
projierties she claims to explain on the basis of 
higher order polymerisation of amino-acids. The 
simple peptide link can only give rise to rings or 
chains of amino-aeids. To get more complex aggre¬ 
gate* it is necessary for each molecule to be linked 
to three or four others. This can be done by 


an inner transformation according to the scheme : 



On the basis of this transformation, it is possible to 
build up trigonal piano groups of different stages of 
complexity. These ‘cyclol’ sheets have, owing to the 
fact that all the amino-acids are of the a type—an 
observation which here, it is claimed, obtains 
significance for the first time—have all their side 
chains on one side of the plane, They can fVirther 
be attached together either by means of these side 
groups or by hydroxyl bonds, thus forming larger 
aggregates, which must necessarily lie integral 
multiples of the smallest of them, as Bvodberg had 
found. Owing to their unsymmetrioal character, 
such cyclol plates will be surface-active and tho 
hypothetical structure gives a good agreement for 
the surface densities of protein films. Owing to the 
great complexity of protein chemistry, it may be long 
before it is possible to verify any of these hypotheses, 
but it must be admitted that the solution offered, 
although it contains arbitrary elements, is both 
simple and elegant. 

Observation of a Fireball Train 

In a recent paper ( J . Brit. Astro. Assoc., 47, 7 ; 
May 1937), Mr. M. A. Ellison describes a fireball 
observed on March 21 about 19 h 02 m U.T. The 
brightness was greater than that of Venus, and the 
colour was a golden-red. The most important point 
about this fireball was the velocity of the train. 
Mr. Ellison estimates that, at a height of 60 miles, 
the drift velocity was 133 miles per hour. From the 
configuration of the train, it is possible that the 
middle portion was subject to a current of even 
higher velocity than the ends. Many will be surprised 
at this velocity in the higher regions of the atmo¬ 
sphere, where it is believed that diffusion is a more 
potent factor in mixing the gases than currents of 
wind. If Mr. Ellison’s figures be correct, it is obvious 
that the latter cannot be ignored in the stratosphere. 

Aerodynamic and Electrodynamic Equations 

N. P, Kasterin (Report of Academy of Sciences, 
U.S.S.R., December 9,1936) has attempted to account 
for many phenomena, usually explained by relativity 
or quantum mechanics, on a strictly classical basis, 
merely by adding small extra terms to Maxwell’s 
electrodynamical equations. At the same time he 
adds similar terms to Euler’s equation of hydro¬ 
dynamics, and unites these two sets of equations 
into a common system. It is claimed that the new 
hydrodynamic equations, as applied to vortex 
motion of gases (which is of great importance in 
aviation) explains several well-known phenomena 
inexplicable by the old equations. As for the new 
form of Maxwell’s equations, the extra terms are 
non-linear, and involve a variable velocity of light. 
It is stated that the quantum properties of the field 
can be deduced from this basis. The grounds for this 
assertion are not fully explained, but they appear to 
be connected with an analogy between moving tubes 
of force and gaseous vortices. 
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Validity of Laws 

I N the courso of an investigation carried out for an 
electrical engineering company, I found that sonic 
generally accepted laws of electrodynamics were 
incorrect, and that serious mistakes were therefore 
being made by electrical engineers, As the laws here 



Fig, 1. 


referred to have been taught by such high authorities 
as Maxwell and Jeans, they are naturally being 
repeated in most of the text-books that arc' now used 
at/ our universities and technical colleges : in fact, 
one of these laws (which has already caused patents 
to be taken out for circuit breakers that will work in 
a very different way from what was expected, and 
for electric motors that will not work at all) is taught 
in all text-books that deal with the subject, including 
those used on the Continent and in America. 

The law to which I have just referred is sometimes 
ascribed to Laplace, sometimes to Biot and Savart, 
sometimes to Ampere, and sometimes to Maxwell; 
but all teachers appear to regard that law as infallible. 
It may be stated as follows, though it is more fre¬ 
quently stated in a less complete form. 

When a straight conductor element of length dx 
carries a current i in the OX direction of rectangular 
co-ordinates (right-handed) and lies in a magnetic 
Held where the flux density has a component 6 in 
the OF direction, it is acted upon by a force i.h.dx 
in the OZ direction. 

The units here referred to aro, of course, those of 
the c.G.s, system usually employed in text-books of 
electromagnetism. The current is accordingly in 
dekamperes and the force in dynes. In view of the 
doubt with regard to the name of the investigator 
by whom this law was first enunciated, I propose 
calling it "the i.b law’. This name seems appropriate, 
since the law says that i.b is the force intensity 
(dynes per centimetre length of conductor) at the 
point in question. 

But when the i.b law is applied to the case shown 
in Fig. 1, which is an end-view of a direct-current 
slm-rmg dynamo designed by Dr, A. E. Clayton, it 
tells us that the machine will work, though Dr. 
f^ayton found that it would not, From his deecrip- 
tion of the maohme f in the MUcUridcm of July 2, 

iwt have designed it 
with the idea that it would work, but with the 


of Electrodynamics 

idea that its failure would disprove Faraday’s law 
of electromagnetic induction. He evidently over¬ 
looked the fact that its failure has disproved the i.b 
law ; for he continued to teach this law, which is 
repeated in his latest books on dynamo design. But 
the following considerations will make it clear that 
the i.b law has boon conclusively disproved by the 
failure of this machine. 

In Fig. 1, O f C. O, C are the ends of the straight 
iron cores upon which the field coils aro wound, N is 
the ring-shaped north pole of the magnet, A is the 
ring-shaped core of the armature, and Y> I’, F, Y 
are the ends of the straight iron yokes that connect 
this armature to a similar one at the south pole end 
and rotate with t hese armatures. All the rings here 
referred to wore of rectangular cross-section, and the 
armatures were ring-wound on the parts between the 
yokes. 

The machine should evidently work hh a motor, 
according to the i.b law, wlion the windings are 
suitably fed with direct current through the slip- 
rings ; for the conductors that are in the main flux 
(between the armature cores and the magnet poles) 
should be subjected to a force much greater than 
any opposing force acting on conductors in the leakage 
flux, owing to the great permeance of the magnetic 
path in the iron yokes. Actually, however, the 
machine would not work ; and this will be under- 



Fig. 2. 


stood when attention is directed to the foot that the 
amount of flux linking the winding would not begin 
to change when the armature began to rotate* With 
the consequence that (according to Neumann’s law) 
no back-e,m,£ would be generated. 
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Dr. Clayton eventually came to the conclusion 
that his machine waft a failure from every point of 
view; that is to say, it not only failed to work, but 
also (in his opinion) failed to give a disproof of 
Faraday’s law. His present view is that Faraday’s 
“lines of magnetic force” were rushing from yoke to 
yoke when tho armature wan rotating, cutting the 
inside conductors on their way, and thereby generat¬ 
ing an e.m.f. that counterbalanced the one generated 
in the outer conductors. Many electrical engineers 
are unable to see any justification for this view j and 
Dr. Clayton will certainly find it useless as a defence 
of Faraday’s law against the following argument. 

Fig. 2 shows an experimental circuit-breaker ar¬ 
rangement, with mercury cups at M and N (whore 
the arcs would be formed when the actrial circuit 
breaker began to open). When this arrangement is 
surrounded by air, or by any other medium of unit 
permeability in the c.u.s. electromagnetic system, 
the amount of flux dc that is out during a downward 
movement of MBCN through the distance dy, with 
the current kept constant, can be calculated by 
methods explained in text-books of electromagnetism. 
It will thus be found that dc consists of a part 
2 t dy (0*054 +0*161) 

that comes from MADN and is cut by BC, and a part 
2 idy (0*054 -f 0 030) 

that comes from MBCN and is pulled across AD , so 
that 

dc 0*6 i dy. 

According to Maxwell (see Art. 641 of his “Treatise 
on Electricity and Magnetism”), the total amount of 
flux-cutting must be equal to the total increase in 
the flux that links the electric circuit. But when we 
try to verify this in the present case, by making a 
direct calculation of the extra flux linkage dk that is 
due to the downward movement of MBCN through 
the distance dy, we get 

dk « 17*5 i dy. 

The groat difference between dc and dk is accounted 
for by the fact that the stretching of AB and DC 
through the distance dy causes additional flux to be 
sent through tho area A BCD by the added lengths 
dy at M and A r . 

If MBCN is moving downwards with a velocity of 
v centimetres per second, and if the movement 
through the distance dy takes place in the time dt, 
we have dy/dt^v, dc/dt~> 0*6 i v, and dk/dt — 17*5 i v. 
The induced k.m.f. will therefore be 0*6 i v or 17*5 i v, 
according to whether Faraday’s law or Neumann’s 
law is correct. To settle this question, I attached 
MBCN to one end of a strip of wood that was 
arranged to turn about a knife-edge in tho manner 
of the beam of a balance. This enabled me to measure 
the electromagnetic force F exerted on MBCN when 
various currents (up to 1,300 amperes) were flowing 
in the circuit. The strip of wood was fastened to the 
middle of BC, and was at right angles to the plane 
of A BCD when in the position of equilibrium. 

As will be seen from Maxwell’s Art. 5S3 or my 
article in World Power of March 1032, the energy 
equation is either 

F dy « I- i dc . . « . (1) 

or . . 

Fdy * * 4 . (2), 

according to whether Faraday’s law or Neumann *a 
law is correct; and a measurement of F with any 


given value of i will show whether (1) hr. (2) is the 
correct equation. In each of the numerous oases 
that were tried, with various ratios of BM to BC and 
of BM to BA, the measured force was in close agree¬ 
ment with equation (2), though it was frequently (as 
in the case of Fig. 2) between 20 and 30 times as 
great as the force indicated by equation (1). 

It may therefore be concluded, not merely that 
there is sometimes a great difference between the dc 
and dk that Maxwell thought to bo identical, but also 
that Neumann’s law is right and Faraday’s is wrong. 

W. F. Dunton;. 


During recent years the points raised by Mr. 
Dunton in the above note have been discussed at 
considerable length in electrical journals. Indeed, 
controversy over the laws of electromagnetic in¬ 
duction has flared up periodically during the last half 
century. About forty years ago Carl Hering devised 
a number of ingenious experiments to show that ‘flux 
cutting’ was the essential factor in the generation 
of electromotive force. Some twenty years later, 
Blond cl described in the Electrician an experiment 
in which the total flux linkage—as defined by the 
product of the flux and the number of turns—-was 
reduced from a large value to zero without k.m.f, being 
induced in the circuit, his method being to unwrap 
a coil which had been wound upon a cylindrical 
magnet. A few years prior to this, L had carried out 
a number of experiments in an attempt to establish 
discrepancies between the ‘flux cutting’ and the ‘rate 
of change of flux’ theories, and in the conespondenoe 
consequent upon the publication of Blondel’s work, 

I described one of the models I had made for that 
purpose. 

This model is the one described above by Mr, 
Dunton; before it was built it was anticipated that 
no e.m.f. would be generated in its winding, and its 
behaviour on test fulfilled those expectations. How- 
evor, I finally concluded that the action of the model 
was in line with that of the slotted armature gene¬ 
rators now universally used, and tho result of 
my investigations was to lead me to conclude that 
tho total amount of ‘flux cutting’ is always equal to> 
the change in the flux linkages. In short, my con¬ 
clusions were in agreement with Art. 641 of Max¬ 
well’s classic book. 

The behaviour of the model as a motor was never 
considered, but it follows that if its behaviour as a 
generator is in line with the slotted armature machine, 
such will also be the case for motor action. The action 
of motors with slotted armatures is well known, arid 
it is also well known that the torque developed 
between stator and rotor is altogether greater than 
would correspond to the product of the current in 
the conductors and the flux density in the slot. In 
my opinion the model gave no evidence regarding the 
laws of electromagnetic induction and electrodynamics 
other than that long since available with slotted 
armature machines. 

For the past few years, Mr. Dunton has, in a most 
energetic and far-reaching manner, challenged the 
validity of some of the commonly acoepted laws. 
His work arises out of calculations With 

expanding circuits—such calculations befog of 
ticular importance in the design of einniit Hrrblrnfii 
One such example is given hi Fig, 2 of Mr* DtmtonV 
wmmunieatioti. Now the flux Jmlsod 
may be changed fo vfoious 
, 1 ^ 
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another (6) is by maintaining the current constant how this additional flux comes into being, and if 
and expanding the circuit as indicated, for example, his interpretation of flux cutting be taken there is 
by Mr. Dunton’s Pig. 2. To my mind, there is no no flux cutting in case (a) above. It is my view, 
essential difference between these two cases. Nothing therefore, that Mr. Dunton’s arrangements of ex- 
is to be gained by confusing the issue with mathe- panding circuits give no evidence -in support or 
matios, for the only real issue involved is the manner otherwise of the validity of Art. 541 of Maxwell's 
in which the magnetic field comes into being. If it “Treatise on Electricity and Magnetism”—other than 
be taken that the growth of the field in (a) is accom- that presented by the ease of simple circuits carrying 
panied by a corresponding flux cutting it surely must changing currents, 

follow that any new flux created in (6) also necessitates The issue involved is, of coume, one of pure physios, 
a corresponding flux cutting. With the great developments that are taking place in 

Quoting now from Mr. Dunton’s letter : “The atomic physics one can look forward to the time when 
great difference between dc [that is, the flux cutting] physicists will wrest further secrets from Nature and 
and dh [that is, the change in the flux linkages], give to electrical engineers a clearer conception of 
is accounted for by the fact that the stretching of what is really happening in magnetic fields, and of 
AB and DC through the distance dy onuses additional the ‘mechanism’ by which e.m.f. is actually induced 
flux to be sent through the area ABCD by the added in a circuit. But at the moment I hoc no reason for 
lengths dy at M and A r ”. From this it is evident abandoning existing conceptions, 
that Mr. Dunton has not concerned himself with A. E, Clayton. 


The Carnegie Institution of Washington 

T HE report of the president of the Carnegie nova has been discovered in one of the extra-galactic 
Institution of Washington for the year ending nebula of the Virgo cluster. An extensive preliminary 
October 31, 1936, reviews the relationship of its survey has been made of the number and distribution 
existing policies to research, and examines some of of the extra-galactic nebulas corresponding to the 
their implications as well as giving a brief account of Milky Way, and measurements of the red shift of 
researches in progress (Washington, D.C. : Carnegie remote nebulae have received intensive study. The 
Institution, 1937). The Institution has so far limited Department of Torrestrial Magnetism, in addition to 
itself largely to securing new data and to the organize- studies on the causes of fluctuations in the earth’s 
tion of information relating to mathematical research, field, has investigated the question of magnetic 
investigation of natural phenomena and to history, disturbances, including world-wide magnetic storms, 
The value of science in terms of its contribution to as well as the relation of magnetism to atomic 
meet human needs is shown in many ways, but the physios, in which field it has been shown that protons 
Institution has also been concerned with the ways in and neutrons are probably identical in every respect 
which science can be effectively utilized to deal with except that of electrical charge. The Geophysical 
difficult human relations such as those represented Laboratory has investigated the equilibrium between 
by economics and government. These possibilities crystalline minerals, usually silicates, and their melts, 
have been recognized with the assumption that the including the equilibria of rock-forming silicates at 
beBt method of procedure is by co-operation between atmospheric pressure, and has been responsible for 
the sociologist, economist, or student of government a series of determinations of the radium content of 
and' representatives of sciences with closely allied samples obtained from the ocean-bottom, 
methods or problems. Important seismological research has been carried 

The Institution has endeavoured to secure the out at Pasadena, and the Division of Plant Biology 
practical application of results of research, whether has been responsible for intensive studies of individual 
from the physical or biological sciences or in human functions and components of plants as well as in 
values, as in psychology, and the importance of photosynthesis, including the carotenoid pigments 
bringing together, in appropriate organizations, and the absorption of carbon dioxide by the un¬ 
scientific workers and engineers and students of illuminated leaf. The work of the Division of Animal 
social and economic problems, with a view to the Biology has been characterized by increasing oo- 
utilization of new ideas and techniques, is stressed, operation with other groups. Definite evidence has 
Responsibility in this field rests in part upon the been obtained concerning factors involved in the 
scientific worker, and it is essential that the possible origin of tumours. Much light has been thrown upon 
influence of science upon thought, and in the develop- the development of the layers which are defined in 
meat 6f techniques which influence modes of thought, early stages of the embryo, and studies in endo- 
should receive close attention. Even in international crinology have been concerned with the influence of 
rdktions the cultural and economic significance of prolactin, and the milk-producing hormone, 
science should not be overlooked. Other important studies have been ooncomed with 

la the field of astronomical research the work of genetics and nutrition, while the Division of Historical 
Wilson Observatory has reached a stage Research has concentrated attack on the early history 
when. tiaa 1 accumulation 1 of data permits the formation of the Maya and major questions relating to the 
with new theories and new points advance of civilization which have emphasised the 
' appearance of a bright nova in the value of datafrom other civilizations for testing 
of Laosrta/fih-Aime 18* fikethat of Nova modes of life and growth of ah advancing 
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Fourth Inrifnational Grassland Congress 


T HE paper-reading aenaioiiH of the fourth Inter¬ 
national (1 ranwland CongresH were held at 
Aberystwyth on July 14-18, under the presidency of 
Prof, R. O. Stapledon. A preliminary tour was 
arranged from Oxford through Leicestershire, the 
Cots wolds, Herefordshire and central Wales ; a party 
of two hundred delegates left Oxford on July 10 and 
arrived in Aberystwyth on July 14, Delegates who 
participated in this tour had excellent opportunities 
of studying the modem developments in English 
grassland farming, such as the use and production of 
pedigree seed, artificial drying of grass, etc., and 
were therefore in a better position to appreciate the 
papers road afterwards by British specialists at the 
Aberystwyth meeting. 

The numerous papers offered for presentation to 
the Congress were divided among plenary and 
sectional sessions. The plenary papers were divided 
into three groups, dealing with nutritional questions, 
herbage plant brooding and general grassland re¬ 
spectively. The sectional sessions, held on July 10, 
©OWSri'd the six subdivisions of grassland research, 
namely* (1) grassland ecology, (2) seed mixtures, (3) 
plant breeding and wed production, (4) manures and 
fertilizers, (5) nutritive value of pastures and fodder 
conservation, and (0) management, yields and 
economies of pastures. 

The subject-matter of the papers road is perhaps 
best dealt with according to country ; this Congress 
differed in scope from its three predecessors, held in 
Germany, Scandinavia and Switzerland respectively, 
as the 450 delegates came from thirty-seven countries 
in all parts of the world, and were therefore interested 
in more varied aspects of the grass land problem than 
at the earlier conferences. 

The British papers wore concerned chiefly with the 
breeding of pure-bred grasses and clovers (T. J. 
Jenkin arid K. D. Williams, Aberystwyth), the pro¬ 
duction and marketing of seed of pure-bred strains 
(T. E. Miln, Warrington, and Gwilym Evans, Aberyst¬ 
wyth), the use of lime and phosphate in grassland 
improvement (J. A. Hanley, Newcastle, and K. G. 
Heddle and W, U. Ogg, Edinburgh and Aberdeen), 
the production and nutritive value of artificially 
dried grass (H. E. Woodman, Cambridge, and E. J, 
Roberts) and the economics of grassland improve¬ 
ment (John Orr, Manchester). 

An important European paper was that delivered 
by A, I. Virtanm, Finland, on the associated growth 
of legumes and non-legumes ; the old-established 
fact that non-legumes benefit by an association with 
legumes has been explained by recent work in his 
laboratory at Helsinki. Exact work with sterile 
culture technique has conclusively shown that nitro¬ 
genous compounds are excreted into the soil from 
legume nodules, and that this excretion commences 
immediately upon the formation of nodules. The 
excreted nitrogen compounds are products of nitrogen 
fixation and not decomposition products of proteins; 
the excretion products have been studied in an 
attempt to shed light on the mechanism of nitrogen 
fixation. The excretion is apparently m equilibrium 
reaction. Excretion of amino-acids has been demon¬ 
strated with all legumes so far examined (different 
species of clover, peas and lucerne). Application of 
nitrate appears to lower markedly the cxcmtkwu 


A wide range of topics was covered by readers from 
other European countries. The Scandinavian court- 
trios have always been in the forefront as regards 
breeding of herbage plants ; they were her© repre¬ 
sented by N. Sylv6n and H. Osvold, Sweden, and 
O. Valle, Finland. (\ Iv. van Daalen, Holland, also 
stressed the importance of using indigenous or pure¬ 
bred seed when sowing down pastures. 

Papers on the grasslands of Hungary, read by 
E. T. Kolbai and J. von Piukovich, indicated the 
rapidly increasing interest in the subject in that 
country, where there are now three grassland unions 
with 60,000 funner members. Another paper from 
the same country, by N. von Bittera, dealt with the 
peculiar problems of applying fertilizers to arid grass¬ 
land, a subject of direct importance to the delegates 
from North America, Africa and Australia. 

The profitability of applying nitrogenous fertilizers 
was discussed by readers from Sweden, Holland and 
Germany, the conservation of grassland herbage in 
the form of silage by delegates from Great Britain, 
Switzerland and Germany, and the good effect of 
alpine pasturing upon the health of stock by V. 
Vezzani and E. Carbone of Italy, One of the leading 
grassland experts from Germany, E. Klapp of Bonn, 
compared the effects of mowing and grazing upon 
pastures in goneral and upon certain herbage grasses 
and legumes in particular. 

The outstanding value of posture* in erosion control 
has been an important factor in the rapid growth 
of pasture research in the United State* and Canada 
in recent years. It was therefore not surprising 
that these two countries should be well represented 
at the Congress ; the American delegation, under its 
chairman, P. V. Cordon, principal agronomist in 
charge, Division of Forage Crops and Diseases, 
Bureau of Plant Industry, U.S. Department of 
Agriculture, numbered fifty persons, the majority of 
whom were travelling in one part y under the guidance 
of Dr. D, B. J 'ohn stone - W allace, Cornell University, 
on a tour of centres of grassland and scenic interest 
in Great Britain, Scandinavia, Germany, Austria, 
Switzerland and France. 

Papers representing the current American outlook 
were read by three members of the U.S. Department 
of Agriculture, namely, P. V, Cardon (Bureau of 
Plant Industry), W* R. Chaplin© (U.S. Forest Service), 
and C, R. Knlow (Soil Conservation Service), who 
dealt respectively with the new herbage plant breed¬ 
ing programme, the revegetation and rehabilitation 
of the rang© lands of the western States and the value 
of postures in erosion control. D, B. Johnstone- 
Wallace described his experiments with wild White 
clover at Cornell University in New York State/ 
which have been attracting so much attention in 
recent years among the pasture agronomists working 
in the more humid parts of the eastern United States. 

L. E. Kirk discussed the herbage plant breeding 
problems of eastern and western Canada, white 
O. McCoAkt directed attention to the serious 
mineral deficiencies in the pastures of oastevn 
Canada. 

H. R. Marston presented in womntifto terms the 
Australian »)&6p farmers’ %igumant* that M sow»^ 
pastures ruin the wool^ of .the,merino.:shcepv-/Irii/ 
proyemeht of the nutritional 1© vel of a poetitre from 
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one which has seriously handicapped production will 
certainly affect the quality (fineness) of the fleece, 
but this change may just as certainly be made, if 
need be, by the alteration of the type of sheep used 
for wool-growing on these areas. Small-framed, 
densely covered breeds of merinos which have been 
selected to produce fine wool when grazed on richer 
areas are well known. 

E. Bruce Levy described the conversion of rain 
forest to grassland in New Zealand ; the forests 
converted are mainly of two types : rain forest 
proper and sub-antarctic southern beech forest. The 
stage® of the conversion to the famous pastures of 
New Zealand were described in full, particular credit 
being given to the pioneer back-country bush settlers. 
A similar topic was discussed by G. H. Holford, New 
Zealand, who illustrated his talk with u colour film. 

The changing agricultural outlook in South Africa, 
resulting from the ravages of soil erosion, was 
described by the representative of the South African 
Department of Agriculture, J. W. Howland. A re¬ 
orientation of the principles of arid land farming 
must come about, governed by a full consideration 


of the land, in the light of the complex inter-relation¬ 
ship between the soil, the plant and the climate. 

The Congress ended with a tour through Northum¬ 
berland to Edinburgh, when a day was spent in the 
Central Highlands of Scotland and the Trossoohs. 

The report of the Fourth Congress, containing the 
full text of all papers read, together with their 
English and German abstracts, will be published in 
October or November of this year, price £2 per copy. 
A volume containing the abstracts only (in English 
and German) is now available, price 6s ., and may be 
obtained from the joint Secretaries, Fourth Inter¬ 
national Grassland Congress, Aberystwyth. 

At the general meeting of the International Grass¬ 
land Congress Association on July 16, Dr. D. S. 
Huizinga of the Netherlands repeated the invitation, 
already given at the Third Congress at Zurich, to 
hold the Fifth Congress in the Netherlands in 1940. 
The invitation was gratefully accepted, and Dr. 
Huizinga was elected president of the Fifth Congress 
The Association was invited by Count Telcki of 
Htmgary to hold its sixth meeting in that country 
in 1943. 


Geology of Jersey 


T HE claims of Jersey in the Channel Islands as a 
field of research for British geologists and as a 
most suitable locality for field classes for students 
has more than once been urged. The chief reason why 
Jersey is not more widely used for the latter purpose, 
in spite of its undoubted attractions, is the lack of a 
modem complete connected account of the geology 
of the island. 

In September 1934, the Geological and Mineralogical 
Society of Brittany visited the island under the 
direction of A* J, Robinson and A. E. Mourant. The 
report of the excursion has recently been published 
as a memoir of the Society 1 , and should prove invalu¬ 
able to geologists intending to visit Jersey. The 
work is in French ; but it is typical scientific French, 
and the writers clearly realized that many of its 
readers would be English-speaking, Probably for this 
reason, the work of those English geologists who 
established the succession and relationships of the 
rock groups of Jersey is barely mentioned. In 
justice to them, however, it should be stated that the 
relationships described by Wells and Wooldridge* are 
accepted by the writers of the memoir, with one 
exception; they claim that no important break 
occurs between the St. Lo shales and the volcanic 
group. 

A broad outline of the geology of Jersey is con¬ 
densed into the first few pages, while the rest of the 
first part of the memoir is taken up by a detailed 
day-by-day aocount of the excursion. The memoir 
is, however, much more than a mere itinerary : it 
includes discussions of the many problems of age and 
field relation# which still await complete solution. 
Thus the commonly accepted view that the lavas 
are of Pre-Cambrian age and probably to be corre¬ 
lated with the Uriconian volcanic rocks of Britain, 


JV1. Mtlon himself contributes interesting “Notes 
and Observations on the Geology of Jersey and 
Armorica”. In particular, the age and conditions of 
accumulation of the Rozel conglomerate group are 
discussed, arui it is concluded that those rocks, so 
strikingly similar to the Permian breccio-conglom¬ 
erates of eastern Devonshire, were deposited on the 
borders of a Permo-Triassie cuvette, under ‘conti¬ 
nental’ conditions. 

In addition to the solid geology, the Pleistocene 
deposits, the raised beaches and the caves are ade¬ 
quately described by M. A, Bigot in the second part 
of the memoir. 

Although natural inland outcrops are few in Jersey, 
the island provides a magnificent series of coastal 
exposures in the cliffs and extensive wave-cut plat¬ 
forms. In the main, these exposures are not difficult 
of access ; but the casual visitor is liable to dis* 
appointment unless the tides are studied and the 
routes so chosen as to take full advantage of the 
periods of low water. With commendable foresight, 
the authors recommend in the introduction that the 
conditions are most favourable during the jieriod 
comprising the three days before new or full moon 
and the five days which follow. The authors are 
resident in Jersey, and their detailed local knowledge 
has ensured that in the course of the five journeys 
described the time would be used to the best advantage 
and the maximum of geology would be seen. Each 
route is clearly shown on a sketch-map, with localities 
numbered to correspond with the text. For those 
with more time at their disposal, additional excursions 
are suggested. 

Among the nineteen figures included in the text 
are several geological sketch-maps on a generous 
scale, while a folding geological map on the scale of 


is reexamined in the light of a careful comparison 
between the Jersey lavas and those of the mainland 
nf Brittany, and inview of the olaim strongly urged 
^ It, Y, Milan, of the tlnivareity of Rennes, that 
the lavaa of Paimpol are of Carboniferous, not Pre* 


1 : 60,000 and five plates are incorporated. 

A. K. W. 

®J*****' MaM frsim).rad 
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Science News a Century Ago 

The Entomological Society 

At a meeting of the Entomological Society held 
on August 7, 1837, Mr. Bowerbank exhibited speci¬ 
mens of cork infused by termites wliile on board 
ship, and suggested measures to prevent attack by 
such insects ; Mr. Bainbridge spoxe of the damage 
to apple trees in the neighbourhood of Lambeth by 
a small species of moth ; and Mr. Westwood gave an 
account of an entomological visit he had lately made 
to Paris, noticing among other things a disease called 
muscadine with which silkworms had been very 
extensively attacked in France, The malady was a 
parasite which gradually enveloped the whole body 
in a white fungus and destroyed the worm, the mis* 
chief being produced by the explosion of a fungus, 
which is taken in by the spiracles or pores of the 
skin, as has been proved by M. Audouin, who has 
inoculated several worms and beetles with it. In 
concluding, Mr. Westwood made some remarks on the 
progress of entomology in France, which ho stated 
to be in advance of Great Britain, thoro being more 
working cultivators, and the collection at the Jardin 
dee Plantes being superior to that at the British 
Museum ; M. Audouin had just completed a course 
of fifty lectures on entomology. 

Bradley's Zenith Sector sent to the Cape 

WttHN Maclear beoame Astronomer Royal at the 
Cap© of Good Hope in 1833, one of his first tasks was 
to re-measure and extend the are of meridian 
measured by the French astronomer Lacaille in 1752. 
To further this work, Airy, on February 24, 1837, 
wrote to Captain Beaufort, the hydrographer at the 
Admiralty, suggesting that Bradley’s sector then 
at Greenwich should be used for verifying the 
astronomical determinations. The Admiralty agreed 
to the suggestion, the sector was re-mounted, careful 
drawings were made of every part, instructions were 
prepared for its use, and on August 10 it was sent to 
Woolwich Dockyard and shipped for the Cape. 
Maclear commenced his verifications of Laoailie’s 
arc in 1838, between 1840 and 1847 the field work 
was accomplished, and the sector was returned to 
Greenwich in 1850. 

The sector was originally made by George Graham 
for Bradley in 1727. It had a radius of 12J ft. and 
a range of 12J°. It was mounted by Bradley at his 
aunt’s house at Wanstead, and it was from observa¬ 
tions made with it that he was led to the discovery 
of aberration and mutation. In 1742, Bradley 
suooeeded Halley as Astronomer Royal, and in 1749 
the sector was removed to Greenwich. It is now 
preserved with other historic instruments at the 
Royal Observatory, 

Sir Thomas Maclear, who was bom in 1794 and 
died in 1879, was director of the Cape Observatory 
until 1870. He was knighted in 1860, and for his 
geodetioal work received the Lalande Medal of the 
Paris Academy of Sciences and a Royal Medal of 
the Royal Society. He is buried in the grounds of 
the Observatory. 

•w ' 

Msgnuo-Eiectric Currents 

“M. jmb &a Bav* has been studying the 

properties of magneto-electric currents, and among 
other results he finds that the fceli^ metallic 
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thermometer heats to 7° when there are but two 
currents alternating contrary every second ; to 53° 
with nine currents; to 100° with twenty currents ; 
and to 133° with forty currents ; and that a fine 
wire of platina has been heated red-hot when the 
succession of currents have been evon more rapid. 
Chemical effects are subjoet to the same influence, 
only that there is a limit at which the heat of decom¬ 
position slackens. The influence of this speed is also 
felt in physiological processes, which acquire much 
greater energy than when produced by voltaic cur¬ 
rents ; a phenomenon which may be attributed to 
the interruption and alternatively contrary direction 
of magneto-electric currents, and which, perhaps, 
may become advantageous in the praotice of the 
medical art” ( Athenomm , Aug. 12, 1837). 

Typhoid and Typhus Fevers 

The issue of the American Journal of Medical 
Sciences of August 1837 contains the first clear 
distinction between typhoid (dothinenteritie) and 
typhus feverH. The writer was Dr. W. W. Gerhard, 
physician to the Philadelphia Hospital, Blockley, and 
his paper was entitled “On the Typhus Fever which 
occurred at Philadelphia in the Spring and Summer 
of 1836”. The principal differences between the two 
diseases are summed up as follows : “Dothinenteritis 
is usually a sporadic disease, although it sometimes 
appears to be a widespread epidemic. In the latter 
case the symptoms are so well marked that these 
are never doubtful except in a few of the earliest 
examples. Now typhus is rarely sporadic, and if 
scattering cases do occur, they are generally connected 
with an epidemic and follow it. . . . (2) Typhus 
is evidently very contagious ; in the epidemic of 
1836 it is quite as contagious as small-pox. . . , 
Dothinenteritis is certainly not contagious under 
ordinary circumstances, although in some epidemics 
we have striking reason to believe that it becomes so. 
{3) The initial symptoms of the two affections 
chiefly differ in the greater stupor, dullness and pros¬ 
tration of typhus, which are in strong contrast to the 
moderate cephalalgia and disturbance of the senses 
in dothinenteritis. . , * When the disease is com¬ 
pletely formed, the characters on which the distinction 
between the two forms of fever rest are ; (1) The 
suffusion of the eyes, which occurs in every case, or 
nearly every case of typhus fever, with the dusky 
red aspect of the countenance. (2) The extreme 
stupor and inactivity of the mind, even when positive 
delirium does not exist. (3) We also observe in 
typhus no constant abdominal symptoms, and at 
first merely dullness on percussion and feebleness of* 
respiration at the posterior surface of the lungs* If 
to these symptoms be added the peculiar eruption of 
petechias which is scarcely ever absent in whites, 
there remains hardly a possibility of error," 

A Female Rhinoceros in the Zoo 

The August issue (No. 59) 1837 of Newt Notizm 
aus dem Qebiete der Natwr - und Heilkunde contains 
the following announcement: “A female rhinoceros 
in the garden of the Zoological Society of London is 
the latest and most interesting acquisition, which 
this menagerie has made. It is a veiy fine ydupg 
animal, but only half the size of the male rhinoceros . 
which has beeain the 
several years* 'This :ie the 
•know., that a rhinoceros pair 
been ; 
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Societies and Academies 

Dublin 

Royal Irish Academy, May 31 

J, J. Hartley : The Datradian rocks of the 
Sperrin Mountains. The paper dealt with the Dal* 
radian sequence as developed on the borders of 
Counties Derry and Tyrone in Northern Ireland. The 
stratigraphies! succession was described, and a de¬ 
tailed correlation suggested with Kintyre and Corval 
in south-west Scotland. Attention was directed to 
the influence the important faults which traverse the 
area have upon the structure and the light which 
they throw on the character of the folding. The 
question of the metamorphism was briefly discussed. 

' J. Kaye Charlesworth : A map of the glacier 
lakes and local glaciers of the Wicklow Hills, This 
portrays the distribution of the local glaciers (in the 
main after A. Farrington) and of nine chains of 
glacier lakes impounded by the extraneous ice on 
either side of the Wicklow Hills. 

K. G. Emrm&us, E. B. Cathcart and C. M. Minnis : 
Some electrical and optical properties of iodine 
vapour. The intensity distribution and absolute 
intensity in the iodine atom electron affinity spectrum 
have been calculated for typical discharge conditions 
from the results of probe analysis and theoretical 
oapture cross-sections. The main part of the spectrum 
is usually in the far ultra-violet. The intensity in the 
near ultra-violet is so email as probably to preclude 
its observation* A high-frequency discharge with a 
constricted positive column is described which is of 
interest in connexion with the mechanism of the 
positive column. The effect of formation of negative 
ions in hindering removal of impurities by the dis¬ 
charge is pointed out* 

Paris 

Academy of Sciences, June 7 {C.R., 204, 1603 1768). 

Hyaointhe Vincent : The antitoxic power of 
glutathione on the diphtheritic and tetanic toxins. 
Glutathione shows a slight but distinct antitoxic 
power towards the toxin of diphtheria. 

AndrA Blondbl : The experimental study of 
coloured signals intended for navigation. 

Wolfgang Dckblin and Robert Fortet : On 
two notes of Kryloff and BogolioubofT. 

W. Stebodzinski ; A class of surfaces of affine 
space. 

Henri Dulac : Research on limit cycles. 

Dragoblav S. Mitrinovitoh : A differential 
equation of the first order occurring in various 
problems of geometry. 

ANOBti Machxelb : Concerning a criterion of the 
reality of the velocities of nebulae. Criticism of the 
method of E. Hubble based on spectroscopic and 
photometric data. 

G£rari> Petiau : The matrix representation of 
the Maxwell equations, 

Georges Albert Bqutry and Georges Tr£- 
KBBnr : (immutable and stable electrical contacts. 
T&4 variation in the resistance of sliding or plug 
contacts is too large for use in high-precision elec* 
trical thermometry. A new form of contact> de- 

in a vacuum) giving 

the dectrieSl and meohanical 
of copper oondwtors under the prolonged 
M Prolonged passage of 


current (two years) through copper conductors pro* 
duces a loss in mechanical strength and a slight 
increase in the electrical conductivity. 

Robert Forrer : The intensity of orbital inter¬ 
action in compounds with multiple ionisation. 

GabriBl Bosschieter and Jacques Erre$a ; The 
infra-red absorption spectra of water, liquid, solid 
and in solution. Comparison of the infra-red spectra 
of water in the liquid and in ice with solutions in 
carbon tetrachloride and carbon bisulphide. 

Mlle, Dinah Biquard j Tho Raman spectra of 
some ketones. The influence of ring formation. 

Stanislaw Roupfkrt : The action of the magnetic 
field on tho absorption of selenium. 

Auguste Rousset : New measurements of the 
factor of depolarization of light diffused by argon. 
Improvements in the construction of tho apparatus 
lead to a factor of depolarization for argon equal to 
3xlO“ 4 with incident parallel polarized light. The 
factor is certainly below 1(H. 

Salomon Rosenblum and Marcel Guillot : The 
y spectrum of RaB and RdAc. 

Pierre Barohewitz and RknA Frey mans : The 
complexity of the (OH) infra-red absorption bands, 

Joseph Lais sits : The cementation of nickel by 
l wry Ilium, The Brinell hardness of nickel cemented 
by beryllium is one of the highest determined on 
metallurgical products. 

Marcel Prkttrk : The heterogeneous combustion 
of mixtures of carbon monoxide, hydrogen and 
oxygen on a vitreous surface. The heterogeneous 
combustion of most mixtures of hydrogen, carbon 
monoxide and oxygen is controlled by the velocity 
of oxidation of the hydrogen. 

Andres Chretien and Jean Kraft ; The uranyl 
phosphites. The sole product of the interaction of 
solutions of phosphorous acid and uranyl acetate is 
a neutral uranyl phosphite, U0,HP0 4 2H 8 0. 

Mlle. Suzanne Hjsmar : The precipitation in the 
cold of a copper salt by an alkaline carbonate. 

Henri GuAbin : The magnesium arsenates. 

H. Clement and J, Savard : The halide of 
pen tamethy hnagnosium. 

Louis Longchambon : The dehydration of coals. 

Hklge G. Baoklttnd : Some eruptive rocks of tho 
basalt series from the eastern coast of Greenland. 

Henri Humbert : Gentianothamnus, a new genus 
of Gentianacaee from Madagascar. 

Robert Weill ; The existence of a monocnidome 
in the medusoid of a polypus (Pennaria(l) tiareUa) 
with tetraonidome. 

Ernest Kahane and Mlle. Jeanne LEvy : The 
mechanism of the sensitization with acetylcholine. 

Mlle. Etjennette Bizet and Raymond-Hamet : 
The opposed effects of two alkaloids from the same 
vegetable drug. 

Emile F. Terboine, Mlles. A. M. de la BeB- 
nardie and Paule Lklu : Action of the external 
temperature on the metabolism of creatinine and 
creatine. 

Andk£ Boivin and Mmk. Lydxa Mesrobeaxu ; 
The existence of a thermo-labile toxin and neurotrope 
(exotoxine) in the bacterial bodies of the Shiga 
bacillus. 

Li&on Binkt, Charles Jaulmes and Georges 
Weller ; The antitoxic power of glutathione, Re¬ 
searches on the tetanus toxin. 

Ernest Foubneau^acques Tr^fouAl, Federico 
N rm. Daniel BdvxTand Mwe^acques TbEfotEl s 
The anti-streptococcic action of organic sulphur 
derivatives. ■ ■ 
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Moscow 

Academy of Sciences, C.R., 15, No. 1 ; 1937. 

N. 8, KoSliakov : A traiinformation of definite 
integrals and its application to the theory of Rie- 
mann’s function £ (»). 

E. Liustich ; Some methods for mechanical 
integrators. 

V. G. Cklidze : The derived numbers of a function 
of two variables, 

V, Niemytzki : (I) The integral non-linear 

equations comparable to the linear equations. 
(2) The most generalized integral non-linear equation. 

N. Tlskungv : The limit problem for an equation 
with partial dorivates of hyperbo -parabolic type. 

E. J, Pkrepelkin : An apparatus for quick and 
accurate reduction of self-registering micro-photo- 
meter records. 

A. A. Si&lovskiy A comparison of absorption 
and fluorescence ajiectra of anthracene in different 
states of aggregation. 

F, A. Korolev : The application of Toeppler's 
method to measuring the absorption of ultra-sounds 
in liquids. 

K. G. Mxzvd ; Side processes of oxidation during 
the reduction of nitrogen compounds of the aromatic 

ries (2). Action of a bivalent iron salt on aryl* 
hydroxylaminoH. 

I. B. PleSakov : The stratigraphy of the Tertiary 
oil-bearing beds of tho south-eastern part of the 
Soviet Sakhalin. 

A. G. Ebkkzin : The Pontic rocks of Mingrelia, 

I. A. Smorodinckv, N. N. Krylova and V. I. 
Pabonina : Oil angles of protein fractions in meat 
ripening. 

V. A. NoviLOv j Derangement of metabolism in 
the leaves of lucerne when infected with the rust 
Uromyoes atriatus SchrOt. 

N. Dragomirov : (1) Experimental induction of 
retina in amphibian embryos. (2) Influence of the 
adjoining ectoderm on the organization of the eye 
bud. 

Vienna 


Appointments Vacant 

Applications are invited for the following appointment*, on or 
before the dates mentioned : 

Junior BciKNTmc Offickus In the Electricity, Radio and Aero¬ 
dynamic* Department* of the National Physical Laboratory, Ted- 
dmgton—The Director (August 0). 

Lkctuukr in Mechanical Engineering in the Batloy Technical 
College—The Director of Education, Education Office*, Batley 
(August 14), 

Assistant (grade II—engineering) In the Admiralty Technical 
Pool—The Secretary of the Admiralty (C’.E. Branch) (August 10), 

Two Demonhtratorn in Inorganic CuimraTEY in the University 
of Leeds—The Registrar (August Rti). 

Jt/NluR Lecturer in Mycology in tiie Imperial College of Troplwd 
Agriculture, Trinidad—The Secretary, 14 Trinity Square, Lnnriou, 
ELC.3 (August 31). 

Assistant Lecturer in Mathematics in the University of Man¬ 
chester—The Registrar (September 1). 

Astronomer Royal for Scotland an ft Professor of Astronomy 
In the University of Edinburgh—The Private Secretary, Scottish 
Office, Whitehall, S.W.l (September 13). 

University Professor of Pharmacology In the College of the 
rharmaceutica 1 Society of Great Britain—The Academic Registrar, 
University of London, W.C.l (Huptemlier U), 

University Reader in Bacteriology In the British Post¬ 
graduate Medial School—The Academic Registrar, University of 
London, W.C.l (September 15). 

Assistant Lecturer in Electrical Engineering In the Man¬ 
chester Municipal College of Technology—The Registrar (September 
20 ). 

Metallurgist, Engineer or Chemist for the Mond Nickel Co.— 
The Manager, Research and Development Dept., The Mond Nickel 
Co., Ltd., Thames House, Millbank, S.W.l. 

Technical Assistant in the Information Department of the 
Automobile Research Lalmratories—I.A.R., Research Department, 
Great West Road, Brentford, Middlesex. 


Official Publications Received 

Great Britain and Ireland 

National Trust for Places of Historic Interest or Natural Beauty. 
Freehold and Leasehold Properties of the Trust and Protected Pro¬ 
perties. Pp. xv f 38+26 + 8 plate*. Report. 1986 1937. Pp. x + 140. 
(London : National Trust.) |87 

Institute of British Geographer*. Publication* Non. 4 ani 6 : (A) 
Transactions and (ft) Insolation and Relief: their Bearing on the 
Human Geography of Alpine Regions, By Alice Garnett. Pp. xvl + 
71. (Loudon : George Philip and Non, Ltd.; Liverpool: Philip. Bon 
and Nephew, Ltd.) 12s. 6 4. (87 

Report of the Import, Duties Advisory Committee on the Present 
Position and Future Development of the iron and Steel Industry. 
(Chnct. 5507.) Pp. 117. (London: H.M. Stationery Office.) 2*. 
net. [97 

Other Countries 


Academy of Sciences, May 13. 

Berta Karlik and Karl Przibram : Infra-red 
luminescence spectrum of samarium. The spectrum 
found by Tomaschck is ascribed to divalent samarium. 

Marietta Blau and Hbrtha Wambacher : 
Measurement of the length of proton tracks by the 
photographic method. A few tracks have been 
recorded of protons liberated by neutrons from a 
polonium-beryllium source and of a length correspond¬ 
ing to an energy of between 7‘9 and 10 million 
electron volts. The j>ercentage of these high-energy 
neutrons is determined. 

Margarbthe Holuba ; Influence of absorption in 
the interior of a radioactive preparation on the 
emitted radiation. 

K. W. F. Kohlhausch and R. Skrabal j Studies 
of the Raman effect (71). Cyclopropane carboxylic 
acid, acrylic acid and their derivatives. 

A, W. Reitz and R, Skrabal : Studies of the 
Raman effect (72). Nitrogenous bodies (4), Nitriles. 

$. FEXTttLBERo and H. Lampl : Determination of 
the point of attack of drugs affecting the brain by 
measurement of the heat developed in different parts 
of the brain. 

K&mt* Dnna and Leopold WALTfiRSKtRcnEN : 

Infinenee of pituitriit ott the action 6f some diuretics* 


Transaction* of the San Diego Society of Natural History. Vol, S, 
No, 28: A Further Report on Birds from Sonora, Mexico, with 
Description* of Two New Race*. By A. J. van Rossem and ttw 
Marquess Hachlsuka. Pp. 821-336. Vol. 8, No. 24 : Paleontology 
of the Pleistocene of Point Loma, San Diego County, California, fiy 
Rol>ert W. Webb. Pp. 837-348. Vol. ft, No. 26 : Descriptions' of 
New Mammals from Arizona and Sonora, Mexico. By Laurence M. 
Huey. Pp. 349-360 4Plate 28. Vol. 8, No, 26 : A Northwestern Raw 
of the Mexican Black Hawk, Bv A. j. van Rowem and the Maroues* 
Hachlsuka. Pp. 361-302. (San Diego, UailL: Son Diego Society of 
Natural History.) (57 

Proceedings of the Academy of Natural Sciences of Phiiadelplds, 
Vol. 89. Zoological Results of the George Vanderbilt African Expedi¬ 
tion of 1934. Part 7 : Reptile* and Amphibians. By Arthur Love* 
ridge. Pp, 265-298. (Philadelphia: Academy of Natural 

Sciences.) ffi7 

Imperial < >oHego of TropRal Agriculture. Sixth Annual Report 
on Uoooo Research, 1938. Pp. 61. (Trinidad : Government Printing 
Office.) 5s, 167 

National Research Council of Canada, Heat Loss through Windows ; 
a Summary of Available information. By R. Ruedy. Pp. 88. (Ottawa ;. 
Notional Research Council.) [«7 

Union of South Africa, Report of the South African Museum for 
the Year ended 81*t December 1936, Pp. IS, (Pretoria; Government 
Printer.) 187 

Union of South Africa: Department of Mine*. Bulletin Ha. S : 
"WoodewUme" By Dr. Louie T. NuL Dr. H. Jacobs, J, T. Allan and 
G. R. BoxsolL Pp. 44+6 platw. fl& Bulletin No. 9: TtoTochre 
Deposits of tiie Rlveradate District, Oape Province. By D, J, L. VtMer. 
Pp, 21, 3d. Memoir No. 3V: The Pegmatite Area south of the f 
Rivet in Namaqualand. By Dr. T. W. (tavern. V. C. Pai 
G. K, JoubertTPp. ISO +16 plates. 7i. 6i., taehidhigMi^. 

Government printer.) 
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Science in Social Services 


I N his farewell address on June 24 to the 
London School of Economics, Sir William 
Beveridge emphasized the need for both observa¬ 
tion and detachment in the social sciences. Failure 
to be scientific in method and detachment on the 
part of both economists and statesmen, he said, 
had largely been responsible for the tardy develop¬ 
ment or recognition of the social sciences, alike 
in the neglect of observation of facts as the basis 
of theories and as the control of theories, and in 
the lack of detachment from partisan actions and 
the giving of judgment on controversial political 
issues. The social services of Great Britain 
might well have been cited by Sir William Beveridge 
to illustrate his point. They continue to grow 
piecemeal, and every session Parliament adds 
something to the imposing structure; but it is 
nearly thirty years since the last comprehensive 
inquiry into public social provision in Great Britain 
was made. Continually, however, we witness par¬ 
ticular aspects of the social services criticized 
strongly to prove or disprove some political tenet 
or preconceived idea, and it is rare indeed to find 
them considered in relation to a comprehensive 
arid well-defined social policy. 

The report on the social services which has just 
been issued by PEP (Political and Economic 
Planning) accordingly meets a definite need as 
well as provides a noteworthy example of the type 
of impartial and comprehensive analysis of the 
&ets desiderated by Sir William Beveridge. The 
mpurt has the freedom from preconceptions which 
investigations of P E P and gives 
^ and detailed examination of 


With some of these individual social services, 
which are grouped in three categories—namely# 
constructive community services, such as edu¬ 
cation and public health and the employment 
exchanges; sooial insurance services, such as 
national health insurance, unemployment insur¬ 
ance, widows’, orphans’ and old-age contributory 
pensions, as well as workmen’s compensation; 
and social assistance services, such as non-con¬ 
tributory old-age pensions, unemployment and 
public assistance—scientific workers may have their 
own particular contact as individual citizens. With 
the collective review of the services as a system, 
the mapping of the ground they cover, and the 
intervening gaps, as well as with the indications 
which this report affords of trends in policy which 
are not yet fully developed in the existing social 
services, scientific workers will, however, have a 
keen, if not a professional, interest. 

The admirable survey and analysis which are 
provided in this report are primarily a stimulus 
to further constructive thinking; and opinions in 
some matters that have sometimes ranked as 
established convictions will require re-examination 
by unprejudiced students. Despite the great 
increase in the last thirty years of expenditure on 
social services, which now reaches the sum of 
£400,000,000 a year, that is, nearly £0 a head, or 
about a tenth of the national income of 1934, 
71 per cent of which is financed out of 
rates and taxes, the report shows dearly that 
there has been no spectacular transfer of wealth 
from rich to poor. Indirect taxation of the working 
classes has increased side-by-side with the direct 
taxation of the well-to-do. 
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Themain argument of the report is not that we 
should begin to economize on our social services 
but that we should plan them better. At present 
they are the result of piecemeal political and 
administrative improvisations which need re¬ 
placing by a more deliberate social service policy, 
a continued Teview with a programme of priorities 
and the filling of gaps. Many of these gaps, as 
well as serious anomalies and defects, wide dis¬ 
parities, and abuses, appearing unchecked in 
our present system, are duly pointed out in the 
report, which leaves no doubt of the room for 
reform. But the report does more than this. It 
assists the emergence of a mature philosophy and 
a broad strategy of the soda! services, and thus 
the replacement of fairly strong but largely un¬ 
conscious tendency by conscious purpose. 

This establishment of guiding principles, and of 
authority to ensure their observance in practice, 
is best secured not by a Royal Commission, which 
is regarded as too cumbersome, but by the 
establishment of a Social Service Statutory 
Committee, acting as an advisory general 
headquarters staff. The value of this type of de¬ 
tached examination and criticism is demonstrated 
by the experience of the Unemployment Insurance 
Statutory Committee and of the Law Revision 
Committee. The suggested committee would have 
tlirea main duties: to study the basic principles 
of the services; to promote efficient and economic 
working, indicating any needful change of ad¬ 
ministrative and financial structure ; and to direct 
attention to anomalies and gaps, making remedial 
proposals. 

Scientific workers will be quick to recognize in 
this suggestion something of the ideas expounded 
by General Smuts in his Sidgwick Memorial Lecture 
on “Democracy 11 ; and this further plea for an 
extension of scientific method and inquiry into 
controversial matters which should be settled on 
a basis of fact, and not prejudice, will be welcomed 
by them. Equally, too, the report makes clear 
the impossibility of isolating politically the social 
services. Economic policy, social service policy, 
and industrial wage policy are closely interlocked. 
Under our present health insurance system bad 
industrial organization may be persistently sub¬ 
sidized. The powers provided under the National 
Health Insurance Act to survey the health of 
local communities, and penalize employers re¬ 
sponsible for high sickness rates, have never been 
used, and certain factories and offices continue to 
trt so unsatiirfactorily aramged or operated that 


they give rise to excessive numbers of sickness 
claims. 

The increasing part which scientific workers take 
in the administrative side of industry gives them 
special responsibilities in these matters, and the 
report also comments on the failure of those in 
charge of the great public social insurances of the 
United Kingdom to be alive to these questions 
and to take the broad view of their functions in 
helping to reduce accidents and disease, which 
some private enterprise insurance companies have 
done. Dereliction of duty of this type is one of 
the prime concerns of associations of professional 
workers, and it is clear that such associations need 
much more general support from the rank and file 
of the professions and also continued stimulus if 
their functions are to be fully and wisely 
discharged. 

The clear thinking of this report, no less than 
its analysis of the facts, can scarcely fail to be 
highly suggestive to many scientific and pro¬ 
fessional workers and to stimulate further thought 
and effort in many fields. There are, however, 
other matters of immediate personal concern to 
scientific workers on which the report touches. 
For example, in its summing-up of the problem 
of tho family, the report favours the introduction 
into the general wage and salary system of Great 
Britain of the principle of family allowances, to 
which social reformers as well as industrialists 
have been largely opposed. The report argues 
that public social services must either consciously 
be used as an agency for adjusting burdens as 
between large and small families, or else they will 
tend more and more to reinforce those commercial 
and other agencies which are steadily making it 
less attractive for the average citizen to rear a 
family. 

A second matter raised by the report, which 
is also of direct concern to scientific workers, is 
that of the personnel of social service adminis¬ 
tration. On this subject it makes two main 
criticisms. The preparation of the report has 
revealed a serious amount of compartmexxt&l out¬ 
look and experience as characterizing those en¬ 
gaged in the administration of the social services 
at this stage. There are many men and women 
who are well informed about particular branches 
or aspects, but it is rare to find anyone who has 
given much thought to the inter-rdations of the 
social services with one another, or 
percusricms cm socid economic kfo and to their 
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One of the first needs of to-day is the breakdown 
of this sectionalism and departmentalism ; those 
concerned with particular aspects or subjects 
should start thinking intensively about the place 
of their own specialism in the whole scheme of the 
social services. In part, this is a matter in which 
professional associations could exert a useful 
influence, and their direct contribution to the 
effective oo-ordination of the social servioes with 
one another, and with national policy as a whole, 
or to the re-examination of the forms of democratic 
control and public accountability in the social 
services, should not be negligible. In part, how¬ 
ever, it is a matter of recruitment, and here the 
report refers to the failure to implement the 
recommendations of the Departmental Committee 
on the Recruitment and Training of Local Govern¬ 
ment Officers, in its report issued in 1935. 

The need for improved recruitment and training 
is not, however, confined to the local government 
service. Although the quality of the personnel is 
often of the highest order, existing arrangements 
for the recruitment and training of officers for 
certain forms of social work, for example, the work 
of the Unemployment Assistance Board, are not 
entirely satisfactory. Apart from the importance 
of recruiting officers for the social servioes whose 
training and outlook raises them above depart¬ 
mentalism and stimulates constructive thought 


about the place of their special work in the social 
services and polioy generally, the formal training 
requirements of various departments or branches 
of the service are very narrow and overweighted 
by technical questions arising out of statutes, 
regulations and codes of instructions. 

The report suggests that there is a real need 
for a comprehensive course of training in social 
case work to be taken by all who wish to engage 
in this career ; and it is clear that, in this matter 
also, professional associations could offer a very 
useful contribution. Moreover, the report shows 
that there are very important spheres of social 
service in which, whether because of their experi¬ 
mental or controversial nature at the time, the 
exceptional freedom of opinion and experiment 
demanded for teaching or research, or the individual 
attention required for intimate personal problems, 
voluntary organizations are not only more appro¬ 
priate but also may have essential functions to 
fulfil. 

At a time when scientific workers generally are 
considering so closely the social consequences of 
their work, the PEP report not only provides a 
very stimulating survey of the field which indicates 
definite directions for further research, but also 
issues a challenge to really practical efforts which 
can scarcely be ignored by such workers if their 
interest in social affairs and social seienoe is sincere* 


History of Elementary Mathematics 


Geschichte der Elementar- M a thematik in 

systematischer Darstellung: 
mit besonderer Bertickaichtigung der Fachworter. 
Von Dr. Johannes Tropfke. Band 3 : Propor¬ 
tions, Gleichungen. Dritte, verbesserte und 
vermehrte Auflage, Pp. iv +239. (Berlin und 
fcdp&ig: Walter de Gruyter und Co., 1937.) 10 
gold marks. 

A IX who are interested in the history of mathe- 
** m&tics will be delighted to see that Dr. 
Tropfke continues to make progress with the pub¬ 
lication of the third edition of this invaluable work 
which, in the form it took in the second edition, 

book of reference. 
|Et la tblrty-five y^tarw «i»c© the date of the 

edition (summer 1902) in two 
; the second edition, much enlarged and 


modified in arrangement, came out in seven 
volumes or parts between the years 1920 and 1924, 
and grew to a compass of nearly 1,300 pages in all* 
The third edition, in oonsequence of the mass of 
fresh material which has accumulated since 1924 
through new discoveries and researches, bids fair 
to show an increase in size of one third or there¬ 
abouts. It is gratifying to find that each volume 
as it comes out brings the subject of it up to date. 
There are many references in the present volume 
to books and papers of date so recent as 1936, 
gome slight inconvenience will be caused by the 
fact that, owing doubtless to the amount of work 
involved, the volumes are appearing at consider¬ 
able intervals—vol. 1 appeared in 1930, vol. 2 in 
1933, and vol. 3 in 1987—so that, as each volume 
comesi out necessitating a multitude of fresh 
references, the references in the earlier volumes 
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also have to be added to or corrected. This dis¬ 
advantage, however, is minimized by ingenious 
tables given at the end of each volume showing 
the correspondence of the pages in the second and 
third editions respectively, and the changes in the 
numbering of the various footnotes. 

The subject of projwrtions takes up only one 
tenth of the volume, the other nine tenths being 
devoted to equations. This is because, with the 
gradual evolution of algebraical notation, the sub¬ 
ject of proportions has come to occupy less and 
less space in original works and text-books. The 
Greeks, for example, had largely to use proportions 
and their transformations (by compounding, etc.) 
as a substitute for what we state and manipulate 
in the form of equations ; in their ‘geometrical 
algebra’, this was the only means by which they 
could overcome the restriction of their work to 
not more than three dimensions. It was not until 
Heron’s time that their treatment of equations 
became’arithmetical enough to enable a number 
representing an area to be added to a number 
representing a length and so on, Whereas the 
Babylonian, many centuries before, had done this 
without any hesitation. Beyond indications that 
the idea of ratio and proportion is found in 
Babylonian mathematics and in the Moscow 
Papyrus, the section on proportion shows little 
change from the second edition. 

The history of equations is treated under the 
following heads: general historical survey, the 
distinction between the known and the unknown 
quantity, technical terms, equations of the first 
degree (a) with one unknown, (6) with more un¬ 
knowns, equations of the second degree, ‘reciprocal’ 
equations, quadratic equations with more than 
one unknown, equations of the third degree and 
solutions of the same by algebra, geometry and 
trigonometry respectively, as well as solutions by 
approximation and by the method of ‘false 
hypothesis’ (regula falsi), equations of the fourth 
degree, equations of degree higher than the fourth, 
and lastly indeterminate equations including 
‘Dioph&ntine analysis’, etc. 

The bulk of the new material which called for 
treatment in the new edition relates to mathematics 
before the time of the Greeks. Thanks to the new 
editions of the Rhind Papyrus by Peet and Chace 
respectively, to the publication by W. W. Struve 
of the Moscow Papyrusin 1930, and to the extensive 
discussion to which they have given rise, we are 
now in a much better position to judge of the 
scope of the ancient Egyptian mathematics. More 
important still, the publication by 0. Neugebauer 
of Babylonian cuneiform texts of mathematical 
content going back to 1900 and 2000 B.c., and the 
books and papers that have been written upon 
them in recent years (by O.Neugebauer himself, 
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Kurt Vogel and others), have thrown a flood of 
light on the achievements of the Babylonians in 
arithmetic and algebra. It is now shown that the 
Babylonians of those early days consistently used 
and manipulated with ease the sexagesimal system 
of numeration (including the successive sexagesimal 
fractions) necessitating the use of multiplication 
tables going up to 59 times 59 ; they solved 
quadratic equations by steps precisely equivalent 
to the use of the regular formulae of our text-books, 
though without any statement of a rule and with 
no better technical terms for the unknowns (which 
we call x t y , z , etc.) than the words ‘length’, 
‘breadth*, ‘depth’ and suoh-like written in full; 
some of their problems lead even to a type of cubic 
equation which can be put in the particular form 
x 1 -f x* ~ a ; one of these gives x * *f z* ** 4, 12 
( *= 252), and the solution x *« 6 is merely 
stated, leaving us to speculate how it was arrived 
at, which would be a complete mystery but for 
the discovery of a table of sums of numbers of 
the form n 8 -f n* for different values of n from 
1 to 1,0 or 60. All these things are duly recorded 
in the volume before us, with very full references. 

The dependence of the Greek solutions of 
quadratic equations on geometry, and ultimately 
on the discovery by the Pythagoreans of the 
method of ‘application of areas’, has long been 
known ; but the specific connexion with pro¬ 
positions in Euclid (Book 2 generally and PropB. 
4, 5, 6 in particular, Book 6, 27-29, and Props. 
84-86 of the “Data”) is here treated at much 
greater length and much more fully elucidated 
with diagrams than it was in the earlier 
edition. 

A word should be added about the appendixes. 
These include, besides the tables showing the 
correspondence between page numbers and note 
numbers in the third and second editions, three 
noteworthy features. (1) Chronological tables show¬ 
ing the gradual evolution of modem algebraical 
notation. (2) Original examples of the actual 
working-out of solutions of equations, from the 
Babylonians downward to Newton, These with 
their great variety of notations are fascinating to 
follow : there are seventy-two of them, and they 
include solutions by Al-Khw&rizmI, Leonardo of 
Pisa, Regiomontanus, the authors of German and 
Latin MSS. of 1461 and 1481, Nic. Chuquet, Johan 
Widman, Luca Paoiuoli, Grammateus (Heinrich 
Schreiber), A. Riese, Christoff Rudoiff, Michael 
Stifel, Cardano, Johannes Buteo, Bombelli, Stevin, 
van Schooten, Kepler, Harriot, Fermat, Descartes 
and Newton. (3) Solutions by means of con es of 
the cubic equations, a* «= a f z* + 6a? «* a from 
Omar Khayy&m’s algebra. 

The book cannot be top strongly teo^mmended. 
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Mechanism of Growth in Plants 


Growth Hormones in Plants 
Authorized English Translation of “Die Wuchs- 
stofftheorie und ihre Bedeutung fur die Analyse 
dee Wachstums und der Waehstumsbewegungen 
der Pflanzen”. By Prof. Boysen Jensen. Trans¬ 
lated and revised by George S. Avery, Jr. and 
Paul R. Burkholder, with the collaboration of 
Harriet B. Creighton and Beatrice A. Schecr. 
(McGraw-Hill Publications in the Agricultural and 
Botanical Sciences.) Pp. xiv -[ 268. (London: 
McGraw-Hill Publishing Go., Ltd., 1936.) 21<?. 

r T A HIS book is very necessary, and has been well 
* done. During the last decade, no field of 
work has been more popular among students of 
plants; the output of papers has been enormous. 
The field is very adequately covered in this 
book, which also contains a very extensive 
bibliography. 

Prof. Boysen Jensen’s original experiments 
demonstrating the continued phototropic curva¬ 
tures of the base of the ooleoptile after its tip had 
been cut off and then replaced when only this 
tip region was afterwards illuminated laterally, 
formed the basis upon which all this superstructure 
of experiment and theory upon growth regulation 
in the plant has since been erected, so that it is 
entirely appropriate he should be the author of 
this volume, which is now translated and revised 
by American workers in this new field. 

Prof, Boysen Jensen is able to show that the 
theory that substances may be released from the 
apical tissue of the ooleoptile and transported in 
some way to the elongating base of this structure, 
where they control the rate of elongation of the 
basal region* has rallied to its support a host 
of new experimenters with new methods; that 
analogous substances have been synthesized or 
extracted from such unlikely substances as urine; 
and that these substances are now suggested as 
essential parts of a general growth mechanism 
in the plant* regulating shoot growth and root 
growth* phototropic and geotropic response and, 
still more recently, suggested as controlling 
cambial activity. 

The book covers very thoroughly, though 
necessarily very briefly, the whole of this wide 
fieB*»^ is most valuable* therefore* as presenting 

clear, authentic picture of the range of experi- 
mental investigation in this new field. The first 
chapter contains a most ingenious double-page 
illustrated chart of the development of the new 
though tins sketch* naturally brief, 


links Loeb with views from which he departed 
very widely in his later writings on regeneration. 

Such a book as this naturally evokes an ap¬ 
praisement, in the mind of the reader, of the 
general effect of this new phase of activity upon 
our knowledge of the plant. The present reviewer 
in earlier years ventured into print as a sceptic 
of the new hypothesis: he has had to consider 
again in the light of this book whether he finds 
this view of the mechanism regulating plant 
growth convincingly established. 

The strength of the ease has always been the 
experimental demonstration, first given by Boysen 
Jensen, that the severed tip of the coleoptile, 
laterally illuminated, in some way so modifies the 
growth of the coleoptile base beneath, with which 
no living tissue connexion is left, that a phototropic 
curvature occurs in this basal region. Since that 
time a host of experimenters, associated par¬ 
ticularly with the Utrecht school, have devised 
most ingenious experimental technique showing 
that substances which diffuse from the base of the 
excised coleoptile tips, and which may be collected 
on agar disks or in other ways, can modify the 
growth-rate of the coleoptile. Much has now been 
learnt of the growth of the coleoptile ; throughout 
the period of phototropic response the growth is 
almost entirely by cell extension, not oell multi¬ 
plication, so that a tendency has been to term this 
growth-modifying substance an auxine rather than 
a hormone, and much valuable work has been 
done on an analysis of the factors controlling cell 
extension ; but it may be gathered from this 
review that as yet no definite conclusion can be 
drawn as to the way in which auxine or hormone 
affects this mechanism of cell extension. 

The channels and mechanism of transport of 
the hormone from apex to base still remain 
mysterious* but in view of the state of our know¬ 
ledge of water or food movement in the plant 
this is perhaps* not surprising; the reviewer is 
still intrigued by the hypothesis that the growth 
regulator is secreted mainly by the apex of the 
coleoptile. There is a curious contradiction her© 
that runs throughout this field of work. Investi¬ 
gators of the coleoptile have learnt to regard the 
growth-regulating mechanism as regulating cell 
extension* but their experimental results are finely 
quoted by investigators who are claiming growth- 
regulating effects on the meristematio tissues of 
buds or of eambia. Similarly, many intesrigators 
now report* m other plants* a distribution of the 
growth hormone which is correlated with the 
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meristematic activity of the plant tissue, and yet this 
apex of the coleoptile, like most other monocotyle¬ 
don leaf apices, is a region that has ceased to grow. 

In this book Prof. Boyeen Jensen repeats the 
curious argument that as a decapitated coleoptile 
begins to grow after a few hours, this must mean 
that there has then been a physiological regenera¬ 
tion of the tip from which growth hormones are 
again resuming their flow. The first experimenters 
to postulate this regeneration do not seem to have 
troubled to look to see if it occurred, and ap¬ 
parently the experimenter in this field is not 
interested in the fact that there is no visible 
regeneration. Fatty deposits accumulate over the 
cut stump, which ceases to bleed ; no new cells 
are formed and no striking accumulation of proto¬ 
plasm is visible in the cells below the injury. But 
it is not clear why regeneration is necessary ; 
cells of the original apex were inert to all 
appearance, the cells below the cut surface 
are similarly so. It is one of the curious anomalies 
of this coleoptile story that the cells which are 
supposed to be most vigorously active in hormone 
production are conspicuously inactive in every 
other way, whilst the cells which will show most 
elongation during growth are situated in the part 
of the coleoptile farthest removed from them. 
The difficulty has been discussed by Went and 
others, and leads to further hypotheses, but the 
strength of the position of the author, and of the 
numerous botanists who think with him, lies in the 
fact that there is no alternative hypothesis which 


August 14, 1937 

adequately explains basal curvature in the hypo- 
cotyl when laterally illuminated only at the tip, 
especially when that tip has been excised and 
replaced. 

There may yet, however, be found some other 
explanation of this mechanism of stimulus recep¬ 
tion and growth response, and at least until this 
mechanism is more fully understood some caution 
seems advisable in extending the hypothesis to 
cover growth mechanisms in general in view of 
the fatal facility with which a hypothesis can be 
constructed to explain anything, by postulating 
substances from unknown sources moving by 
unknown channels to work by unknown methods. 
The same mechanisms may apply in other growing 
systems as in the coleoptile—though meristematic 
tissues in dicotyledons may be expected to differ 
widely in behaviour from the vacuolating tissues 
of a monocotyledon leaf—but as yet we seem far 
from the stage when a satisfactory picture of 
growth regulation can be based upon our con¬ 
ceptions of such growth-regulating substances. 

None the less, very interesting facts have 
emerged as to tho action of some substances, in 
some cases chemically pure substances, in pro¬ 
moting callus formation on wound surfaces or in 
aooelorating root production; and tho rapidly 
growing army of workers in the new field, indicated 
by the extensive bibliography, is an ample 
guarantee that the possibilities of this new method 
of interpreting growth phenomena in the plant 
will be ffilly explored. J t H. Priestley. 
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Metallurgy of Gold 


The Metallurgy of Gold 
By Sir Thomas Kirke Bose and W. A. 0. Newman. 
(Griffin’s Scientific Text-Books.) Seventh edition, 
revised throughout and re-set. Pp. xiii+561. 
(London: Charles Griffin and Co., Ltd., 1937.) 
36*. net. 

D URING most of the period covered by known 
history, gold has oooupied a special position 
in the thoughts and affairs of men. It has been 
responsible for explorations, migrations, wars and 
conquests, and it was in efforts to obtain it by 
transmutation that the science of ohemistry had 
its origin. Recent developments in civilization 
have been such as to require the use of increasing 
quantities of iron and steel, oopper, aluminium 
and certain other metals, which have beoome 
increasingly important through tirnir numerous 
applications at the same time as gold has tended 
ip disappear into deposit vaults. Nevertheless, the 


position of gold is still unique, and the quest for 
it is scarcely less eager than in the past. 

Other metals beoome more important as the 
number of useful purposes for which they ean be 
employed increases. Gold, however, is Boaroely 
affected by suoh factors, and although its present 
rise is symbolic rather than tangible, it is being 
produced in larger quantities and sold at a higher 
price than at any previous time. Gold, in effect, is 
an economic instrument, and, unlike other metals, 
it passes out of the sphere of industry into that 
of economics and finance alter it has been 
extracted from its ores and refined. This affects 
the metallurgy of gold, in that little attention!! 
given to such aspects as aUpying, fobiiCatidli> 
treatment and behaviour under different oaoiBicUm 
of service, whioh ate of great iafpqtianee ik^tbe *■ 
metaOurgy ofother weU-knownm0tafa. , ^Tl^iu'’V: 
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devoted, as it should be, to the plant and technique 
used and the phenomena involved in obtaining 
gold from its ores. 

The book begins with an account of the physical 
and chemical properties of gold. This is followed 
by a description of the binary alloy systems 
formed by gold and a number of other metals. 
Many such systems have been studied, and some 
of them exhibit features of considerable scientific 
interest; but the only metals alloyed with gold 
for practical purposes are copper, silver, palladium, 
nickel and zinc. In the third chapter, the chemistry 
of the compounds of gold is considered, and the 
remainder of the book oonaists of fourteen chapters 
on the processes of crushing, grinding, concentra¬ 
ting, extracting and refining used in the metallurgy 
of gold, and three on assaying and ore testing. 

In one sense, this book may be regarded as the 
seventh edition of a classic work the first edition 
of which appeared in 1894 and the sixth in 1915. 
In another sense, however, it is a new book, for 
the name of W. A. 0. Newman appears for the 
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first time on the title-page along with that of the 
original author, Sir Thomas Kirke Bose. The 
combination has proved very effective, for whereas 
the general plan of the book and much of the 
original matter have been retained, new chapters 
on flotation and ore testing have been added and 
the original chapter on chlorination omitted, 
while throughout the text as a whole new informa* 
tion has been included and obsolete matter 
deleted so as to present a balanced aeoount of the 
subject as it is to-day. All this is very important, 
for standard works of this kind are, or should be, 
primarily intended for those who desire to learn 
something about the subject, and are not prepared 
to provide interesting reading for those who are 
sufficiently well informed to sort out the up-to- 
date information from that which applies to the 
past. Actually the present work is more up to date 
than most new editions of classic works produced 
after a lapse of time, and hotter arranged than a 
new book appearing for the first time. 

J. M. R. 


Geology in Engineering 


Engineering Geology 

By Prof. H. Ries and Dr. Thomas L. Watson. 
Fifth edition. Pp. vii 4-750. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1936.) 25s. net. 

nTHE fifth edition of this well-known work is 
* to be especially welcomed in Great Britain, 
where geologists pay far less attention to the 
allied sciences than is the case abroad, with the 
result that we have not yet produced a book 
dealing with the application of geology to civil 
engineering problems—a position to be regretted. 

The number of rook-forming minerals dealt 
with iti Chapter i is rightly reduced to the bare 
nunimum required by engineers, some two hundred 
pages on rocks and their structural features fol¬ 
lowing. Rook-weathering and soils, treated in 
Chapter iv are probably of less importance to 
engineers than is realized by the authors, while 
the treatment of run-off is disappointing, since this 
offers a ready, and so far untapped, field for the 
application of precise geological methods. It is, 
however, a relief to find a book which does not 
give Stokes 1 * law for the elutriation of sediments, 
section dealing with sub-surface waters is 
interesting, and goes to show that a 
more work has been done on this 
Wsnth of the subject in the United States of 


Landslides are discussed adequately in Chapter 
vii, the matter on wave action being less closely 
linked with civil engineering practice. Lakes and 
glaciers are quite briefly treated. The geology of 
reservoir and clam sites is well covered in Chapter 
xi; but some of the recent work on building 
stones, both here and abroad, is not mentioned in 
the following chapter, which is otherwise ample 
enough. 

The technology of limes, cements and plasters 
is so varied that one is not surprised to find it 
described briefly in eighteen pages, and this is 
also true of the clays and clay products treated 
in fourteen pages. It is obvious that a book which 
goes on to deal with coal, petroleum and natural 
gas, ore deposits and the outlines of historical 
geology, requires considerable ingenuity on the 
part of the authors as to what to include and what 
to omit, so that the allocation of only fourteen 
pages to road materials, a subject the importance 
of which has greatly increased in recent years, is 
quite understandable. In a later edition, perhaps, 
the application of recently developed microscopic 
methods might be added to this portion with 
advantage. 

This work can be recommended to the student 


of civil engineering and to the practising engineer 
aft being certainly one of the best, if hot the only 
one, of ite kind. B. H. Ksioffr. 
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The Mechanism of Nature 
being a Simple Approach to Modem Views on the 
Structure of Matter and Radiation. By Prof. E. N. 
da C. Andrade. Revised and enlarged edition. Fp. 
xii + 1884-8 plates. (London: G. Bell and Sons, 
Ltd., 1930.) 6*. net. 

This book is chiefly intended for the man who has 
not had the advantage of a scientific education but 
is anxious to know something of modem scientific 
developments. There are no mathematical formulas 
to put the reader off. Sir James Jeans says some¬ 
where that without considerable mathematical know¬ 
ledge it would be quite impossible for anyone to 
understand those branches of science which deal 
with the fundamental nature of the universe, as, for 
example, the theory of relativity, the theory of 
quanta and wave mechanics. So the reader must 
not expect to be able to do this unless he be a well- 
equippod mathematician. Prof. Andrade, however, 
is so skilful in the use of words that his statements 
impart all there is to know on these subjects short 
of the employment of mathematics. 

In this, the fifth edition, the whole book lias been 
revised and alterations and additions have been 
introduced to bring it into harmony with recent 
work. The treatment of cosmic rays has been 
modified to aocoTd with advances made since the 
last edition, and a brief account is given of the recent 
discovery and meaning of heavy hydrogen, the 
neutron and the positron, of artificial radioactivity 
and the striking development of artificial trans¬ 
mutation of matter. The explanation of the cause 
of isotopes—substances which have the same chemical 
properties but. different atomic weights—is of much 
interest; ‘heavy hydrogen’ is the most remarkable 
of these. Another matter of interest is the question 
of how artificial atomic transmutation was brought 
about, to which Lord Rutherford has contributed so 
much. It has, however, so far never produced 
weighable quantities of any new atom, but estab¬ 
lished the possibility of transmutation. This, of 
course, completely revolutionizes the classic ideas of 
the nature of the atom. All these are treated with 
admirable clearness by the author, who is a master 
of exposition where complicated matters are con¬ 
cerned. H. L. C. 

Aftermath; 

a Supplement to the Golden Bough. By Sir James 
George Frazer. Pp. xx +494. (London: Macmillan 
and Co., Ltd., 1930.) 21s. net. 

It might seem that the twelve volumes of “The 
Golden Bough” had already covered the ground 
more than adequately, and stood in no need of a 
supplement. Here, however, the author has gathered 
together data, not numerous, which hod escaped 
his attention previously, and the more important 
items of evidence bearing upon his arguments, which 
have accrued in field work sinoe the publication of 
the last edition of the major work. Hence this new 
volume is a corpus of additional facts, corresponding 
in its division into chapters with the arrangement of 
topics in “The Golden Bough”, but making no 
addition to theory, except by way of corroboration. 
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Much of the material will already be familiar to 
anthropologists, who have not failed to note on 
numerous occasions how investigations in these 
fields of inquiry have served to confirm interpreta¬ 
tions first tentatively suggested in “The Golden 
Bough”. Prof. Seligman’s Frazer Lecture dealing 
with the magical ritual of kingship, of which his 
own investigations among the peoples of the Upper 
Nile formed the starting-point, affords perhaps the 
most striking instance of the prescience shown by 
Sir James, not once alone, but on many occasions. 

Notwithstanding advancing years, the hand of 
Sir James has not lost its cunning. His latest work 
in no way falls behind its many predecessors in style 
and charm of diction. 

Marconi: 

the Man and his Wireless. By Orrin E. Dunlap, Jr. 
Pp, xxii-f 360 + 16 plates. (New York: The Mac¬ 
millan Co., 1937.) 16s. net. 

The author gives a good and temperate account of 
the life-work of one of the world’s greatest inventors. 
One of the early pioneers of radio attributed Mat coni *s 
success chiefly to his instinctive intuition as to what 
was wanted and the best way of getting the solution. 
It must not be forgotten that he hod a company 
with plenty of capital behind him and that its 
success or failure depended upon the rapid develop¬ 
ment of radio in the early days. With this money 
behind him he had the courage to launch out on 
great experiments. The fact also that the organiza¬ 
tion was called the Marconi Company added greatly 
to his prestige and always kept his name pro¬ 
minently before the world. When ‘Cables obtained 
oontrol of Wireless’ in England, and the Marconi 
Company became practically a manufaotiuing organ¬ 
ization, the most interesting period of its life had 
passed. 

The author describes both the ‘man’ and the 
‘inventor’, and links them together into one per¬ 
sonality. Marconi crossed the Atlantic eighty-nine 
times on voyages of scientific research and good will. 
This view of him from an American angle throws 
much light on his career. We hope that it will not 
become customary in the United States to refer to 
Oliver Heaviside as Sir Oliver Heaviside. 

Hardness of Metals 

By Dr. F. C. Lea. Pp. vii + 141. (London : Charles 
Griffin and Co., Ltd., 1936.) 12 s. Ckf. net. 

The hardness of metals, as Dr. Hugh O’Neill once 
said, like the storminese of seas, is easily appreciated 
but not readily measured. Prof. Lea has attempted 
to describe the various methods of measuring hard¬ 
ness, to establish, from the results of a long series 
of tests, the relationships between hardness measured 
by each of these methods, and thence, by means of 
curves and a chart, to make it possible within certain 
limits of accuracy to obtain corresponding hardness 
numbers as determined by the various methods. The 
book is not so much a discussion of 4 fche hardness of 
metals’, therefore, m a collection of hardneoi 
obtained on a series of materials comprising chieftr 
heat-treated steels. ■ ■ 
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Boucher de Perthes and the Foundations of Prehistoric Archaeology 


P REHISTORIC archaeology, being one of the 
younger among the sciences, has had few 
opportunities of celebrating centenaries. It is a 
little more than a hundred years ago that the 
excavation of Kent’s Cavern, Torquay (1825-29), 
first afforded a warrant for the tentative suggestion 
that man had lived in some remote past as a 
contemporary of an extinct mammalian fauna. 
Until this coexistence was demonstrated con¬ 
clusively, discussion of the antiquity of man had 
no solid factual basis of inference on which to 
proceed. For this reason, Boucher de Perthes, on 
account of his discoveries of flint implements in 
the valley of the Somine, derived from geological 
horizons in which they were shown to be associated 
with the fossilized remains of extinct mammals, 
has been regarded as the founder of prehistory, 
and more especially of that branch of archaeological 
st udies which deals with the industries and cultures 
of the Old Stone Age. 

It was in August 1837, according to his own 
record made not long afterwards, that Boucher de 
Perthes initiated his investigations of the geo¬ 
logical deposits of the Somme valley for evidence 
of early man, and acquired the first objects in his 
collection. There is reason for thinking, however, 
that the correct date may have been in the follow¬ 
ing year. In fact, if Boucher de Perthes’s state¬ 
ments be acoepted, it is difficult to follow the 
course of events, or arrive at a just estimate of 
the eredit to be assigned to him in the crucial 
discoveries in the later ’thirties and the 'forties of 
the last century. 

In 1837, Boucher de Perthes was neither 
archaeologist nor geologist. On his return to 
Abbeville from Paris in 1830, he was known only 
as an unsuccessful writer of satirical drama and 
a tendentious political economist, who had been 
expelled from the public service on account of 
Ids radical views; while up to 1841 he was 
immersed in the publication of a vast work 
entitled “La Cr6ation” on metaphysics, a subject 
in which, on his own showing, he had never read 
a word, and in which he relied not so much on 
his reason as his imagination. Writing in 1863, 
he claimed that so far back as 1805, when as a 
youth of seventeen he visited the Cave of Roland at 
Marseilles, and again in the Papal States in 1810, 
the idea of discovering evidence of man as a 
contemporary of extinct mammals had been before 
him. But in making this claim, as well as others 
for an early dating of his views on the antiquity 
of man, hk recollection was coloured by after 


events. These dates cannot be substantiated. His 
memory was higldy imaginative, and he verified 
neither his recollections nor his dates. 

Recent research in the early records of archaeo¬ 
logical studies in France has shown that prehistory, 
unlike Minerva, did not spring full-fledged from a 
single head. In Great Britain, the discovery of flint 
implements at Hoxne by John Frere in 1797 gave a 
Jead; similarly, in France from the early years of 
the nineteenth century, archaeological discovery, as 
for example in the work of Jouannet in Perigueux, 
was pointing the way to the recognition of primi¬ 
tive phases in the development of civilization 
transcending by far the time limits then fixed by 
arch ecologist, palaeontologist and geologist alike, 
whose vision for the time being was bounded by 
the views of Cuvier on the recent origin of man. 

The apparent paradox of Boucher de Perthes’s 
achievement as the founder of prehistory by his 
discoveries in the valley of the Somme, when 
contrasted with his character, attainments and 
previous history, has led M. Aufr&re of the Institut 
de Geographic in the University of Paris* to 
examine not only his published works and corre¬ 
spondence, but also the drafts of his writings and 
letters with their numerous deletions, alterations 
and amendments, as well as the records of scientific 
activity at Abbeville at that period among those 
with whom Boucher de Perthes and his father 
before him were in touch. The result has been to 
throw an entirely new light on the course of events, 
and to give a new orientation in the investigations 
made by Boucher de Perthes, while meting out 
justice to the inspiration to which they were due. 

The story begins with the foundation of the 
Sooi6t6 d’Emulation at Abbeville in 1795. Of the 
original members the most distinguished was 
Emmanuel Baillon, who had been of signal assist¬ 
ance to Buffon in his great work on natural 
history by his accurate observation of birds. Five 
years later, Cuvier was elected a member, and the 
announcement of his election was accompanied by 
a box of fossil bones of mammals found by the 
members in the neighbourhood of Abbeville. 
Cuvier’s influence on the ideas and pursuits of the 
members of the society was considerable, especially 
in the domain of geology and paleeontology. His 
view of the recent origin of man largely determined 
their attitude in discussing archaeological material. 

* Le Mauvement Sdonttfiyue a Abbovlllo d&rut la Premiere 
du XIXflw Steele ot l«s OrtgUu* da 1* Prthtetotre (1705-1840). P*r JL 
Attfrfcfe. Science*, Aaaoc. Ft. pour l’Avrat. dm Sciences. No. 4,lfl&S: 
Xml »ut lei Premltres ptaouwrteft de Boucher de Perth** ot its 
OHginee a© CAMjrfologto Primitive (1838-18447. par h. Aufrto. 
Hpreuve* et Syathfae, No, 1. (Paris. L. Staude, 193«.) Also other 
paper*. 



262 

This accounts for the readiness of Boucher de 
Perthes and others to maintain, or, on occasion, 
revert to, the view that the stone implements 
discovered in the Somme deposits, like those found 
elsewhere, were ‘Celtic'. 

In the work of the fifty years which followed 
the foundation of the society, closing in 1844-45 
with the presentation of the account by Boucher 
de Perthes of hie discoveries, the achievement of 
certain of the members stands out. Of some of 
these only a brief mention must suffice. 

The first in chronological order is Laurent 
Traulte (1758-1828), palaeontologist and archaeo¬ 
logist, wild in theory, but excellent in observation 
and discovery. It was he who supplied Cuvier 
with the fossil remains of elephant, rhinoceros, 
BovidsB, horse and deer. He was the finder, in 1814, 
of a ‘Celtic* hafted axe ; but his most noteworthy 
contribution to archaeology was the recorded 
observation of the stratified cultural sequence in 
the deposits of ‘Celtic 1 , Roman and ‘Francisque* 
in this invariable order—an observation pregnant 
for archaeology, albeit unfortunately forgotten 
until revived more than twenty years later. Most 
important of all, however, was his account of the 
stratification of the geological deposits of the 
Homme valley, the first of its kind. 

Of those who were working at Abbeville in the 
years preceding Boucher de Perthes's investiga¬ 
tions, two names to be noted are those of Alfred 
Tillette de Mautort and Dr. F. P. Ravin (1795- 
1849); both careful observers of geological evidence, 
whose detailed accounts of stratification in 
recording archaeological finds brought archaeology 
and geology into intimate relation. Dr. Ravin’s 
authoritative records of geological formations were 
later to prove of much value to Boucher de 
Perthes, who made use of his specialised know¬ 
ledge to support and authenticate his own 
observations. 

The full implication of the relation between 
geology and archaeology in the work of Ravin and 
de Mautort was developed by Casimir Picard, a 
name that has been forgotten, but deserving a 
better fate as that of an outstanding personality 
in the scientific, and more especially the archaeo¬ 
logical, activities of the Abbevillians between 
1880 and 1840. Picard was born at Amiens in 
1806, and went to Abbeville from Paris as a 
qualified medical man in 1828. Widely interested 
in scientific pursuits, but especially botany, 
paleontology and geology, he had unbounded 
energy, and on attaining office in the Soci6t4 
d’Emulation rapidly spurred that body to strenu¬ 
ous activity. He was associated with Boucher de 
Perthes in the organisation of the Abbeville 
Museum, an association which, as M. Aufr&re 
suggests, may have been responsible for the 
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foundation of prehistory. His powers of lucid 
and cogent archaeological argument were far in 
advance of his time, and would stand the test of 
modem application. In fact, his contributions to 
archaeological theory went far to lay the foundation 
of archaeology as a science. Of these, the more 
important were the rehabilitation of the flaked 
implement as something more than an unfinished 
stage, or a reject in the manufacture of a polished 
implement, as was then held ; the demonstration 
of the relation of core, or nucleus, and flake as 
correlatives in the technique of flint fracture; 
and the argument from stratification for the 
contemporaneous character of deposits and con¬ 
tained artefacts, and hence the inferred coexistence 
of man and extinct fauna as contemporaries. 

In May 1838, Picard presented a preliminary 
sketch of a report on the antiquities of Abbeville 
to be prepared in response to an official request.. 
From this it appears probable that he had in 
mind a project for a series of excavations and 
investigations in the neighbourhood of Abbeville. 
Unfortunately, pressure of other interests, such 
as the foundation of the Linnean Society of 
Northern France in 1838, drew him away ; and 
three years later, in March 1841, he died at the 
early age of thirty-four years. Had his life been 
prolonged, there can be no doubt that the early 
history of prehistoric discovery in the Somme 
valley would have been far different. His pre¬ 
cision and appreciation of scientific method would 
have averted the ineptitudes which delayed the 
acceptance of Boucher de Perthes's very con¬ 
siderable contribution to the advancement of 
knowledge. 

Picard’s archaeological insight and his enthusiasm, 
however, were not to be without effect. On more 
than on© occasion Boucher de Perthes recorded 
that his investigations, whether beginning in 
1837 or in 1838, were first undertaken, with some 
reluctance and even distaste on his part, in order 
to continue the work which Picard had planned, 
and no doubt hoped to carry out himself. His 
death took place before he realized that anything 
but a ‘Celtic* antiquity was involved, and that 
his plan of campaign, if it produced any result 
at all, would lead to the discovery of diluvial 
man. Nor was Boucher de Perthes, in his earlier 
investigations at La Portelette, Menchecourt and 
the H6pital site, in better case. So far from 
appreciating that his aim, as he afterwards 
claimed, was fossil man, it was some time before 
the distinction, which appears on the title-page 
of bis capital work, between “antiquit6s celtiques** 
and “antiquity ant4diluvienne*” was presented 
to his mind. Unfortunately, when the reported 
occurrence of pottery and stcme ^ 
especially of axes, which first appeared in 1841, 
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convinced him, though he had not Been these 
finds in situ, that he was dealing with diluvial 
man, the heterogeneous character of the finds, 
which included Venetian glass, as well as knives 
and axes of stone which would now be termed 
neolithic, only provoked ridicule when submitted 
to expert examination. Boucher de Perthes then 
reverted to the idea that they belonged to a ‘Celtic' 
civilization, though still maintaining their associa- 
tion with an extinct fauna. It was not until 1843 
or 1844 that he saw, in aitu> the first of the axes, 
now to be regarded as Lower Palaeolithic, which 
confirmed his contention of the existence of 
diluvial man. This find from the Hdpital site 
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heralded the evidence which, notwithstanding 
such vagaries as a large proportion of fractured 
flints of non-human origin, and a collection of 
so-called representations of animal forms, was to 
win a verdict in his favour from the British 
commission of inquiry of 1859. 

So far as the foundation of prehistory was the 
outcome of anything like a scientific conception 
of the aims and methods of archaeology, the 
credit belongs to Picard rather than to Boucher 
de Perthes ; but to the latter must be conoeded 
a tenacity of purpose which carried through the 
actual investigation and won recognition in 
the end. 
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The Proposed Everglades National Park, U.S.A. 

By Dr. John Kunkel Small, New York Botanical Garden 


'TT'HE proposed Everglades National Park, 
* recently authorized by the Congress of the 
United States, after thirty years agitation, is of 
importance to all who are interested in outdoor 
life. Its area (capable of enlargement) of two 
thousand square miles is less than that of several 
national parks in the United States and elsewhere ; 
but it surpasses in the abundance, variety, and 
activity of plant and animal life. In most large 
parks life is in a decline. Variety is giving way 
to uniformity. Erosion is tearing down mountains ; 
species are disappearing ; plant and animal life is 
maintained with difficulty in increasingly artificial 
conditions. Such is not the case in the Everglades. 
Both at the outer fringes of mangroves and far 
within, land is naturally and continually increasing. 
Life in the warm humid climate is luxuriant, 
active—primeval, as if species were making. 
Plants and animals live as they have for ages, 
and a8 they may continue to live for years to 
come. 

The area (Fig. 1) is not technically within the 
tropics, but the Tropic of Cancer lies only seventy- 
five miles distant, and ocean currents, prevailing 
winds, and migratory birds have found a strictly 
tropical rendezvous eoaroely surpassed anywhere in 
congenial conditions and lack of disadvantages. The 
area is about equally divided between land and 
water, Hie highest points of land are scarcely ten 
feet above tide, and the water has an average 
depth of but a fathom or so. Most of the area is 
aceessibfe by boat in protected waters, a mode of 
ti^ni^rtation least disturbing to wild life. How¬ 
ever, roads andtrailsare desirable they can 
be btffit at httle expense. 


Animal Life 

There are few places where marine life is so 
abundant and active ; the greater part of it is in 
continuous motion and change, either anchored or 
free swimming. On one hand, this fact can be 
observed and studied in the shallow crystal-clear 
waters of the vast continental shelf on which the 
Florida Keys now stand and which fringe the 
mainland. These waters are teeming with life, in 
almost innumerable quantities and variety. A 
handful of mud from a bleak and Ioffcy area like 
the United States Great Smoky Mountain Park 
will remain motionless; a handful from the Bay 
of Florida will be in continuous motion as a result 
of the included active marine life. The kinds of 
lowest animals—sponges, jellyfish, corals, sea- 
anemones, moss-animals, molluscs, sea-urchins, sea- 
cucumbers, starfish and stone lilies—are legion. 

Associated with these, fish of almost innumerable 
kinds, forms, and colours, and great range in size, 
abound in the waters, fresh and salt. The vast 
numbers of fish may be realized by the fact that the 
schools are often so large that they fill bays and 
sounds to the exclusion of a great part of the water. 

Ascending in the life-scale, we find amphibians and 
reptiles. Frog* abound. Several kinds of large 
turtles are found, and the alligator and the crocodile 
are outstanding. Among serpents is the dangerous 
cotton-mouth moccasin and thelargest and most dan¬ 
gerous American reptile, the diamond-back rattle¬ 
snake, which sometimes attains a length of nine feet. 
Lizards are numerous, but most of them are small. 

More evident than the amphibians and reptiles 
are the birds. The bird life of this region is pro* 
digious, ranging from the minute humming-bird to 
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the wood ibis and the golden eagle. Naturally, 
from the make-up of the country, both land and 
water birds abound. The latter are often seen in 
greater abundance. As a result of their feeding 
habits—diurnal and nocturnal—flocks of innumer¬ 
able birds, like flakes of snow in a storm, may be 
seen in flight both day and night. The sight of 
their going and coming between the feeding- 
grounds on a bright moonlight night, not to 
mention the uncanny noises of their cries and the 
swish of wings, is something never to be forgotten. 
Black and various colours of plumage are con¬ 
tinually seen. Very conspicuous are the white and 
|>ink ibis and the rare roseate spoonbill, of which 
thousands, even hundreds of thousands, were 


of eastern North America roam through the 
wilderness. Prominent among these are the 
panther, lynx, bear, deer. Curiously enough, the 
otter lives here just as it does in the Hudson Bay 
region. The larger aquatic mammals are the 
massive sea-cow and the whale. 

Plant Life 

Broad-leaved vegetation is the most evident 
form of plant life to the casual observer, whether 
it be in swamp, prairie, or hammock ; but under¬ 
neath it grow ferns and flowering plants bewildering 
in attractiveness and variety. In this tropical 
wilderness, vegetation grows to its full stature 
and natural age without interference from man. 

It is true the destructiveness of 



Fig 1. 

The Proposed Everglades National Park. 


Nature is rampant ; but it is 
normal and in its way orderly. 
Plants and animals grow rapidly 
and soon return to dust, a process 
hastened here by a moist warm 
climate and the presence of a host 
of fungi and bacteria ever ready 
to do their work. In spite of the 
natural inroads, as the source of 
supply is inexhaustible, the flora 
is maintained while the land 
gradually rises higher and higher 
above the tides. 

In the Everglades, tropical 
vegetation dominates ; but the 
ranges of north temperate trees 
dovetail with those of the West 
Indian tropics. The north tem¬ 
perate elements have extended 
southward through the hammocks 
and along the cool waters of the 
prairies. The tropical ones have 
been brought beyond the tropics 
by the warm ocean currents, 
the winds, and the birds; and 


formerly seen at a time. The well-known egret is 
a decorative associate. The smaller highly coloured 
migratory birds pass this way, and are evident in 
season at this midway station. 

On the land, one finds the insects universal as 
well as yet innumerable. The numbers of kinds 
oan be only roughly estimated. Fascinating and 
grotesque forms may be seen everywhere. A 
short description of them would fill volumes. 
Many of the kinds are almost or quite microscopic ; 
but large and ornate butterflies and moths abound, 
less graceful but fascinating are the devils- 
horses, a showy grasshopper commonly six inches 
long which travels over the land by the million 
devouring vegetation as it goes. 

Mammals are present on the land and also in 
the water. Several species of the large quadrupeds 


thus plants of opposite temperature requirements 
mingle, and there is a unique balance in life-forms. 

Withal it is a strange country, a land of anomalies 
and the grotesque. Here fish sing* ; snakes often 
live in trees ; epiphytes grow as terrestrials; 
terrestrials grow as epiphytes ; giant oak trees are 
arbours for aerial plants and ferns ; cacti grow in 
water; oysters grow on trees that dip into the 
creeks; large pine trees and broad-leaved trees 
grow on rooks lacking soil; fig-trees grow as 
petriphytes trying to strangle the rooks; giant 
palms more than a hundred feet tall and cactus 
trees thirty feet tall grow as humus-plants; 
strangler figs kill other trees, and often turn upon 
themselves and commit suicide. 

* O* the iWidsB fish attach themedm to the httU of • boat 
after dark a&d give off tSftfr phMtva jiotM allijifht 
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Bioclimatic Zones of Australia* 

By Dr. J. Davidson, Waite Research Institute, University of Adelaide 


Hr TEMPERATURE and moisture are the chief 
* factors affecting the physical environment of 
terrestrial plants and animals. In association with 
soil type, they exert a dominating influence on 
geographic distribution and seasonal abundance. 
In Australia, moisture is the chief limiting factor ; 
temperatures during winter are moderate, the 
mean for the coldest month being above 43° F., 
except in parts of Tasmania and the highlands of 
Victoria and New South Wales. The essential 
elements of climate, on which the availability of 
moisture depends, are precipitation and atmo¬ 
spheric humidity ; loss of moisture by evaporation 
influences the effectiveness of precipitation. 

During recent years, attempts have been made 
by various workers in climatology to develop a 
formula by means of which the efficiency of rainfall 
may be assessed in relation to the moisture require¬ 
ments of plants and animals. These investigators 
have taken into account the influence of tempera¬ 
ture and atmospheric humidity on the rate of 
evaporation from an exposed surface. The simplest 
formula is the ratio proposed by A. Meyer in 11)26, 
in which precipitation is related to evaporation 
by dividing annual values for rainfall by appro¬ 
priate values for atmospheric water vapour 
saturation deficit, both expressed in inches or 
centimetres. Annual values for these elements are 
inadequate for bioclimatic studies, particularly in 
Australia, owing to the seasonal character of the 
rainfall and its unreliability over the greater part 
of the continent. 

It is recognized that the best index to the 
relationship between climate and moisture at the 
soil surface is the ratio of precipitation to evapora¬ 
tion, the critical value being PjE I ; with 
decreasing values dryness increases, with increasing 
values wetness increases. Unfortunately, suitable 
records for evaporation are available at compara¬ 
tively few stations. 

Where adequate data for temperature, rainfall, 
atmospheric humidity and evaporation are avail¬ 
able they can be used to interpret the moisturo 
and temperature 'conditions* in the environment 
of plants and animals. From the point of view of 
ecology, zones in which the essential elements of 
climate oan be assessed in this respect mAy be 
defined as 'bioclimatic zones*. The flora and 


fauna of the different zones may be related to 
similar or different environments. This emphasizes 
the significance of environment, in contrast with 
the conception of phylogenetic grouping of animals, 
implied in the boundaries of the faunal regions of 
the world as defined by Alfred Russel Wallace. 
The term ‘bioclimatic zone’ was used by A. D. 
Hopkins (1921), who considered temperature to be 
the most trustworthy guide to the range of the 
zones. Experimental work since that time has 
abundantly demonstrated that temperature alone 
does not give a true index to the effect of climate 
on the flora and fauna of an area ; the index must 
express the effect of moisture and temperature 
working in combination. 

I employed the Meyer formula as a monthly 
ratio (P/Sd) in order to assess the degree of 
wetness or dryness over Australia, month by 
month. For this purpose, PjSd was interpreted in 
terms of evaporation, (PjE) by reference to records 
for evaporation at the capital cities. Values for 
PjE were computed for 235 stations in the Com¬ 
monwealth. The continent was divided into areas 
showing the areas and months in which values for 
PjE are greater or less than 0*5 ; the value 0*5 waa 
selected tentatively as the minimum value, below 
which adequate moisture will not be available for 
general plant growth. The areas were grouped to 
form the five moisture zones defined in Fig. 1. For 
each of these zones it is known how many consecu¬ 
tive months have values for PjE greater than 0*5. 

The intensity of dryness in any zone depends 
upon the number of consecutive months that 
values for PjE are less than 0*5, together with the 
value of the ratio. The intensity of wetness in any 
zone depends upon the number of consecutive 
months in which values for PjE are greater than 
0*5, and the value of the ratio. In the central 
portion of Fig. 1, values for PjE are less than 0*5 
for every month of the year ; the region is olassed 
as an ecological 'desert*, the vegetation is charac¬ 
terized by acacia - semi-desert, shrub steppe and 
porcupine grass dimax associations. The bound¬ 
aries of this region, as shown in Fig. 1, differ some¬ 
what from those obtained by employing the 
climatic relationships of desert areas as interpreted 
by Kdppen (1923). The arid regions are defined 
as having one to six consecutive months in which 



PjE exceeds 0*5 ; they have been grouped to form 
the arid and semi-arid zones. The humid regions 
are defined as having seven to twelve consecutive 
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months in which P/E exceeds 0*5 ; they have 
been grouped to form the semi-humid and humid 
Bones. It is of interest to note the small area of 
Australia, north of the Tropic of Capricorn, which 
falls in the humid zone. 

The temperature zones have been defined on the 
following basis: 

A. Hot —the mean annual temperature exceeds 
70° F. 
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The boundaries of the various zones appear to 
give a better fit to the actual climate in the zones 
than those developed by Thomthwaite (1933), 
who assessed “precipitation effectiveness” by evalu¬ 
ating the PjE ratio from data for rainfall and 
temperature. 

There is a close agreement between the bio- 
climatio zones shown in Fig. 1 and the distribution 
of types of native vegetation ; also there is a 



Fig. 1. 


B. Warm Temperate —the mean temperature 
for the coldest month does not fall below 43° F. 

0. Cool Temperate —the mean monthly tem¬ 
perature may fall below 43° F. during one to five 
months of the year. 

In local areas at high elevations in Zone C, the 
average monthly temperature may fall below 
43“ F. for more than five months; these areas 
may be olassed as having a cold climate. 

The methods described above give a good index 
to the dimate in the different zones; improve¬ 
ment in detail will be obtained when allowance 
can be made for the influence of additional factors 
affecting evaporation, such as .air movements, 


correlation between these zones and the die. 
tribution of areas where particular agricultural 
crops are grown, and the sheep and cattle carrying 
oapaoity of the pastoral country. This has an 
important bearing on the question of settlement 
in Australia. The methods may be useful as a 
means of obtaining an estimate of the potential 
population of the Commonwealth, on the bads of 
land utilization and production. 

It h eader to assess the influencoon plants, 
than on animals, of the physical environment 
as determined by climate. This is particularly 
so with active vertebrates whieh can andfly 
move' away from 'adverse;' 'Xiifoaid' ,■ l : 
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Obituary Notices 


Prof. E. B. Elliott, F.R.S. 

ROE. EDWIN BAILEY ELLIOTT, sometime 
Waynflete professor of pure mathematics in the 
University of Oxford, honorary fellow of the Queen’s 
College, and formerly fellow of Magdalen College, 
died at Oxford on July 21 at the age of eighty-six 
years. 

Prof. Elliott was the son of Mr. Edwin Litchfield 
Elliott, of Oxford, and was educated at Magdalen 
College School, from which he obtained a demyship 
at Magdalen College. He took his degree in 1873, 
after obtaining first classes in mathematics, both in 
Moderations and in the Final School, and in 1875 
was awarded the senior university mathematical 
scholarship. In 1874 he was appointed fellow and 
mathematical tutor at the Queen’s College, holding 
the office for nearly twenty years, until in 1892 he 
was elected to the Waynflete professorship of pure 
mathematics, and so returned to Magdalen as a 
fellow. He resigned the professorship in 1922. He 
joined the London Mathematical Sooiety in 1875, 
and was for a long time an active member, serving 
on the Council for many years beginning from 1882 ; 
ho was president of the Society in 1896 -98, being 
preceded in the chair by Major MacMahon and 
followed by Lord Kelvin. 

All liia life. Prof. Elliott produced a steady flow 
of papers giving the results of his investigation and 
research. They are to be found in the Proceedings 
of the London Mathematical Society, the Quarterly 
Journal of Pure and Applied Mathematics , and the 
Messenger of Mathematics, His chief work was done 
in the algebra of invariants, but he also published 
important papers on Frullani’s integrals, on other 
definite integrals, and on differential invariants. 

When Sylvester went to Oxford as Savilian pro¬ 
fessor of geometry, in succession to H. J. S. Smith, 
he was full of his theory of reoiprocants and of the 
transformation of differential operators, a theory very 
much akin to Sophus Lie's theory of continuous 
groups. Under the influence of Sylvester’s enthu¬ 
siasm, Elliott wrote a paper "On the Interchange of 
the Variables in certain Linear Differential Operators” 
(PA& Trans . Roy, Soc, f 1889). He was elected a 
fellow of the Royal Society in 1891. 

His great work, "An Introduction to the Algebra 
of Quantios” (first published in 1895, second edition, 
1913), made Elliott's name well known to all English 
mathematicians, and thirty years ago was a text¬ 
book for all students of higher algebra. He says in 
the preface, "The primary object of the book is that 
explaining, with all the dearness at my command, 
the leading principles of invariant algebra. . . * 
Iwidity in mathematical works has often suffered 
from undue compression My constant aim has been 
tbgua^ a possibiUty here. . . . The title 

Algebra of QusntW » r haps one of my own 
It probably nseds no defence, and can 


scarcely fail to convoy the right meaning. The mathe¬ 
matical world lias now for half a century associated 
the algebra of invariants and oo-variants with the 
name of Cayley and with his 'Memoirs on Quantios' 
so that it may perhaps lie regarded as appropriate 
that a new work appearing in a year which has seen 
the close of the labours of the renowned author of 
these memoirs, and dealing with their subject, should 
bear a name which recalls his memory”. 

It is interesting to note that in the "Now English 
Dictionary” there are three quotations under the 
word "Quantic”, the first being from Cayley (1854) 
whilst the last stands thus "1896. E. B. Elliott, 
(title) An Introduction to the Algebra of Quantios”. 
The book is a masterly exposition of results due to 
Cayley and Sylvester, and of those due to Salmon, 
MacMahon and Elliott himself. 

Elliott’s last published paper ( J . Lond. Math. Soc, t 
1 ; 1926), which bore the title "A Simple Exposition 
of some Recently Proved Facts as to Convergence”, 
was a proof of Hardy’s theorem that if b n denote the 
arithmetical mean of the positive numbers, a„ a„ 
a, . . . a w , and k > 1, then 



This was an inequality of great interest to all workers 
in the theory of convergence, and Elliott’s proof 
was greeted with enthusiasm by Hardy as the best, 
and in fact the last, word on the subject. 

All who have studied mathematics at Oxford in 
the last forty years will feel that they have lost a 
friend now that Elliott is gone. He was always ready 
to help and encourage his younger colleagues with 
criticism and advice, and mathematics at Oxford 
owes him a great debt. A. L. Dixon. 


Prof. P. Gardner 

Prof. Percy Gardner was bom on November 24, 
1846, and passed away on July 19 last, after a 
few days illness, interested almost to the lost in 
ideas, persons and things, and above all, in his 
friends. He was educated at the City of London 
School, and after a year’s experience of business went 
to Christ’s College, Cambridge, where he graduated 
‘with first-class honours in the Classical and in the 
Moral Sciences Tripos, and was elected a fellow in 
1872. He had already entered the British Museum, 
and under great chiefs, Lane Poole and Barclay 
Head, spent fifteen years in a remarkable combination 
of metrological and aesthetic studies which deter¬ 
mined his outlook on antiquity, while it earned him 
European repute. In 1877 he visited Greece, at a 
stirring time; Mycenae and Olympia had been 
excavated ; tliere was talk of work at Pergamon, 
and even around the Acropolis of Athens. In 1880 
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he was appointed Disney professor of archaeology at 
Cambruige, concurrently with his museum work ; 
and it was with this double experience that he entered 
on his professorship of classical art and archaeology 
at Oxford in 1887. Since 18H0, too, he had been one 
of the original editors ’of the Journal of Hellenic 
Studies, and responsible for the high standard of 
scholarship and wide scope at which it aimed. 

Classical archaeology wan in its infancy in 1887 
as an academic subject in Oxford. Gardner’s only 
predecessor. Sir William M. Runway, had been 
interested in exploration and in epigraphy, and had 
spent much of his time in travel. There were valuable 
collections, the ‘Arundel Marbles’ and the like from 
seventeenth century patrons of learning ; and the 
new Keeper of the Ashmolean Museum, Hir Arthur 
Evans, was accumulating new materials in classical 
as well as prehistoric archaeology. But there wore 
few books, no casts or place for housing them ; 
for a disastrous bargain bad glutted the University 
Galleries with replicas of the works of Sir Francis 
Ohantrey. But even before the reorganization of the 
Ashmoleun Museum, and as part of a comprehensive 
plan, originals were installed, casts were acquired, and 
a modest work-shed was provided. Gardner’s own 
conviction, bred of museum experience, and illustrated 
by his monumental “Numismatic Commentary on 
Pausanias” (1887), that in ancient coins we have a 
compendious and inexhaustible series of miniature 
illustrations of all aspects of Greek ait, as well as of 
religious belief and local tradition, gave him initial 
advantage in planning his academic programme 
under such conditions, and in dealing with such early 
pupils as Sir George Hill and Dr. J. G. Milne. The 
breadth of Gardner’s interests at this time is illus* 
trated by his share in a collaborated “Manual of 
Greek Antiquities” (1882); his judgment and critical 
taste by his “Catalogue of the Ashmolean Vases” 
(1895) and “Sculptured Tombs of Hellas” (1896), 
and his deep philosophic interest in aesthetic problems 
by his “Grammar of Greek Art” (1905). As pupils 
became more numerous, systematic publication was 
loss frequent, especially since there was no depart¬ 
mental staff, and only occasional lectures by college 
tutors supplemented the professor’s own teaching. 
For many years, Gardner did the work of a college 
tutor for all his men, as well as his own. But he was 
a frequent contributor to the Numismatic Chronicle 
and the Journal of Hellenic Studies f and remained 
an editor of the latter until 1926. 

It was during this later period too, from the publica¬ 
tion of “Exploratio Evangelica” in 1899, that he 
allowed himself to give expression to his profound 
interest in the critical and historical aspects of early 
Christianity, in regard to which he combined what 
were then advanced liberal views with a simple 
reverence and personal piety which commended his 
scholarship and philosophical outlook to a wider circle 
of readers. From 1915 until 1923 he was president 
of the Modem Churchmen’s Union, and remained an 
intimate and trusted counsellor of theologians of 
many schools. Though he took little puhlie part in 
university business, he was a convinced advocate 
of research as an essential of university training, 
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and of facilities for it after graduation; and his 
“Oxford at the Cross Roads” (1903) expressed 
frankly and strongly what only a few of his colleagues 
had then begun to envisage clearly, still less to 
advocate or practise. 

In 1925 Gardner retired as emeritus professor, but 
continued for some years to publish, and even, on 
occasion, to lecture ; combining in his “Principles 
of Christian Art” his two dominant interests. In 
1934 a slender volume of “Autobiographica” unveiled 
much that only intimate friends appreciated or sus¬ 
pected, of his devotion to scientific truth, to the 
interpretation of beauty in men’s handiwork, and to 
the realization of his own high standard of living. 

J. L. M. 


Dr. A. H. Church, F.R.S. 

Dr. Edith Fhit iv Smith, of the Department of 
Botany, University College, Dundeo, writes as follows: 

As an old student of A. H. Church, I should 
like to add a few words of appreciation and recollection 
to the obituary notice appearing in Nature of May 22. 

No one who has not had the privilege of studying 
under Church can fully appreciate the manner of man 
he was. To his students he was an unfailing (but not 
an uncritical) friend. No slip-shod or incomplete 
work was tolerated : everything had to be done to a 
finish, in which he set an example by his unremitting 
application to his own research. But it was his dis¬ 
passionate accuracy and integrity of purpose which 
created the deepest impression. 

Church was an inspired teacher. The condensed 
and often cryptic English of his writings (which has 
prevented their full appreciation) became clear and 
enthralling when expanded in lecture or tutorial. 

Church’s writings have not yet taken the place they 
deserve in botanical literature, partly on account 
of their difficult style, and partly because they 
were all in advance of their time. The “Types 
of Floral Mechanism”, for example, contains the 
prolegomena to a serious theory of the flower, which 
has scarcely been assimilated after twenty-nine years. 
I was told by Church that he had the remaining 
material of his projected study of the flower com¬ 
pleted, but that the expense of publication was 
prohibitive. I do not know whether any project is 
on foot for a memorial to Church at Oxford, but I 
can think of no more appropriate tribute to his 
memory than to assist in the publication of his 
floral studies (if they still exist). 


Wb regret to announce the following deaths : 

Sir Edward Davson, Bart., K.C.M.G., an authority 
on Colonial trade and Imperial economics and a 
trustee of the Imperial Institute, on August 7, aged 
sixty-two years. 

Sir David Masson, emeritus 

professor of chemistry in the University of Melbourne, 
aged seventy-nine years. 

Prof. F. 0, S. Sobifler, emeritus professor of philo- 
sophy in the University of Oaltfb|nia 4 m 
a®&d seventy-three years.'., 
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News an 

Bicentenary of Dr. Charles Hutton, F.R.S. 

On August 14 occurs the bicentenary of the birth 
of the well-known English mathematician Dr. Charles 
Hutton, who for thirty-four years held the chair of 
mathematics at the Royal Military Academy, Wool¬ 
wich, and who for a long period w^s a prominent 
member of the Royal Society. Bom in Newcastle- 
upon-Tyne, Hutton was the son of a colliery labourer 
and though he attended a dame’s school in the 
Gallowgate, he was almost entirely self-taught. He 
began life as an assistant teacher at Jesmond, and 
from 1760 until 1778 he conducted a school of his 
own in Newcastle and while doing so contributed to 
the Ladies' Diary and other periodicals, and pub¬ 
lished some excellent elementary works on arithmetic, 
book-keeping and mensuration. The failure of a 
bridge in his native city led him to write his “Prin¬ 
ciples of Bridges and the Mathematical Demonstra¬ 
tion of the Laws of Arches”, and in 1773 after a 
severe competitive trial he was appointed to the 
professorship at Woolwich, where he worked until 
1807, In 1774, he was admitted to the fellowship 
of the Royal Society ; in 1776 he made the calcula¬ 
tions in connexion with Maskelyne’s experiments at 
SchiehaHion, Perthshire, for determining the mean 
density of the earth, and in 1779 was made LL.D. 
of the University of Edinburgh and foreign secretary 
of the Royal Society. This position he held until 
1788, when oomplaints having been made of the way 
he had carried out his duties, he resigned. Sir Joseph 
Banks was then president, and Hutton’s resignation 
raised a storm of protest at the way he had been 
treated. At a meeting of the Society on December 18, 
1788, however, when Hutton submitted his “Dofonoe”, 
ft resolution was passed stating “that if Dr. Hutton 
hath been in the opinion of any Member of the 
Society incriminated, it is the opinion of the Society 
that he hath fully justified himself”. 

Hutton already in 1778 had been awarded the 
Copley Medal for his paper on “The Force of Fine 
Gunpowder, and the Initial Velocity of Cannon 
Balls’ 1 , and for many years he continued to add to 
mathematical literature. In 1786 he published his 
“Mathematical Tables” and this was followed by his 
“Tracts on Mathematical and Philosophical Subjects”, 
his “Compendious Measurer” and his “Elements of 
Conic Sections”, In 1796 he published his “Mathe¬ 
matical and Philosophical Dictionary” which was 
described by the “Encyclopaedia Britannica” as the 
most valuable contribution to scientific biography 
that had yet appeared in England. In 1803, with the 
a&at^slist Dr, George Shaw (1767*1813), and the 
physician and chemist Dr, George Pearson (1761- 
1988), he began the abridgement of the Philosophical 
'i'nmm&tiatUt an arduous task which occupied him 
for which fee received £6,000. 
post at Woolwich in 1807 ana 
he took up his residence 
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in Bedford Row, London. Recognized as a most 
skilful teacher and a man of amiable character, he 
died on January 27, 1823, in his eighty-sixth year 
and was buried in the family vault at Charlton. 
Kent. His “Life” was written by his successor at 
Woolwich, Dr. Olinthus Gregory. 

Digestive Troubles among Omnibus Workers 

The belief that gastric disorders are unduly 
common among busmen is widespread among the 
men themselves and their leaders. The problem was 
placed before the Industrial Health Research Board, 
and considered by a joint Committee of the London 
Passenger Transport Board and the Trade Union of 
Transport and General Workers, and it was the 
unanimous opinion that an answer should be sought 
to the following question: Do omnibus workers 
suffer from digestive complaints more frequently or 
more severely (or both) than other groups of workers 
of similar economic and social position ? The Com¬ 
mittee of the Industrial Health Research Board 
considered that the investigation of the problem had 
in the first place to bo statistical, and it was decided 
to make a comparison of the incidence of sickness 
(limited to periods of more than two weeks’ duration) 
among omnibus workers and tramway workers. The 
investigation was undertaken by Dr. Bradford Hill, 
and the results of his inquiry ore now published 
(Report No. 79. Medical Research Council Industrial 
Health Research Board. H.M. Stationery Office. 
Price 6d. net). An examination was made of the 
sickness records of omnibus and tramway workers in 
the employ of the London Passenger Transport 
Board. The data were extracted for the years 1925- 
26 and 1933-35, but the records of the first period 
were found to be unsatisfactory and the analysis of 
the sickness experience was therefore confined to the 
data relating to the years 1933-35. The age distri¬ 
butions of the omnibus and tramway workers differ 
considerably, and it was necessary to compare the 
occupational groups age by age, and in reaching a 
comparative figure for all ages to allow for the 
differences in the age distributions. 

It is found that the omnibus drivers at all ages 
had in 1933-35 a relative excess of gastric sickness 
(that is, in proportion to sickness from all causes) of 
12-14 per cent over the figure shown by the tramway 
drivers. In the same way, it is found that the 
omnibus conductors at all ages had a relative excess 
of gastric sickness of 16-18 per oent over the figure 
shown by tramway conductors. But this relative 
excess varies very considerably with age, for omnibus 
drivers being confined to the age-group 30-49, and 
for omnibus conductors to the age-group 20-39, and 
the higher figures at these ages must be balanced by 
the lower figures at other ages. When this correction 
has been made, taking only sicknesses of more than 
two weeks’ duration and a wide group of disease* as 



270 NAT 

attributable to gastric causes, it is found that there 
was in 1938-35 some excess of gastric illnesses 
recorded among omnibus workers as compared with 
tramway workers at those age-groups to which the 
majority of the former belongs, though at these ages 
the total sickness experience, from all causes, of the 
omnibus workers was rather more favourable than 
that of the tramway workers. 

Japanese Trawlers in Indian Waters 
A leading article in Current Science of May directs 
attention to the rapidly increasing activity of 
Japanese trawlers in the Bay of Bengal. On more 
than one occasion the Government of India has 
been warned that unless adequate steps were taken 
to improve and develop Indian fisheries in Indian 
waters, some other country would sooner or later 
Step in and exploit this area for its own benefit; but 
with the exceptions of the Government of Madras 
and, more recently, of Bombay, little or nothing has 
been done by either the Central or Provincial Govern¬ 
ments. For some years past the average catches 
made by Japanese trawlers operating in the Pacific 
have been steadily decreasing, partly owing to 
increased competition but also in the main, no doubt, 
owing to over-fishing, and in consequence they are 
now seeking for more profitable areas in other waters. 
So long ago as 1908-9, the Golden Crown carried out 
a series of experimental trawls for the Government 
of Bengal, and these showed that there were a 
number of excellent trawling grounds in this area. 
The average catch obtained compared very favour¬ 
ably with those taken in European waters. The 
experiment was a failure from the financial side 
mainly because of difficulties in the distribution and 
marketing of the catches. 

Indian Coastal Fisheries and their Exploitation 
If the Japanese now working in the Bay of Bengal 
can overcome the marketing difficulties, them seems 
to be no doubt that they will very materially increase 
the supply of fresh fish in those ports to which they 
bring their catches, and in this respect will benefit 
the inhabitants; at the same time, it must be 
remembered that this is but one side of the fishing 
industry and that much material is obtained in the 
trawl that can be turned, by suitable treatment, to 
other uses, such as the preparation of dried and 
salted fish and the manufacture of fish-oil, fish-meal 
and even fish-manure. In the past, the bulk of 
the fish guano that is prepared in the Province 
of Madras is exported, through Ceylon, to other 
countries and particularly to Japan; the value of 
this export rose, under the fostering care of the 
Madras Fishery Department, from 188 tone, valued 
at Be. 13,648, in 1910-11, to 82,000 tons, valued at 
Rs. 24,40,000 in 1922-23, and in 1927-28 it had 
risen even farther to 100,000 tons. If the Japanese 
trawling in the Bay of Bengal proves to be a success, 
it is highly probable that in the very near future 
there will be a marked falling off in the sales to Japan 
df these Indian fishery products, to the great 
detahneni of the Madras fishermen. 
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The present Japanese invasion of Indian waters 
appears to have commenced in 1935 ; but Its origin 
can probably be traced back to several years earlier. 
In 1929-30 the Japanese commenced a surreptitious 
exploitation of the TVoc/ww-shell beds of the Andaman 
and Nicobar Islands by divers working from motor- 
boats that were based on Singapore, and this in¬ 
creased to such an extent that the Government of 
India appointed a fishery research officer in 1931. 
Unfortunately, owing to lack of proper supervision, 
undersized shells were fished and, in the absence of 
any patrolling vessel, grounds that were supposed 
to be closed were poached, while considerable poach¬ 
ing on the authorized grounds was carried out by 
unlicensed vessels : in consoquence, the shell-beds 
were rapidly decimated and will take many years to 
recover. Some of these motor-boats brought with 
them their fishing nets, and an experiment carried 
out off Fort Blair showed that these nets could be 
used in these waters with very considerable success, 
one boat after an absence of two days returning with 
a catch of about 1J tons of fish. The natural resources 
of the ocean are everywhere open to all nations 
outside the three-mile territorial limit, but unless 
adequate patrolling of these Indian coastal waters 
by fishery-protection vessels is carried out—and in 
view of the great lengt h of coast dim* inv olved this 
would seem to be impossible—Japanese trawlers will 
certainly exploit the inshore waters, should experience 
prove that they are profitable trawling-grounds. A 
comparison of the various species of fish brought to 
market by the local fishermen of Akyab in Burma 
and Puri in Orissa, on opposite sides of the Bay of 
Bengal, with those taken by the Golden Crown , 
reveals that a large percentage are identical. These 
local inshore fishing-grounds extend out from the 
coast for distances varying from about five miles up 
to as much as 10-15 miles ; thus, even were the 
territorial limit of three miles strictly enforoed for 
these trawlers, there can be little doubt that eucb * 
trawling by Japanese vessels will affect adversely, 
and perhaps seriously, the Indian coastal fishing 
industry. 

National Institute of Sciences of India 
Prof. M. N. Saha informs us that the Govern¬ 
ment of India has decided to make a grant-in-aid 
of Rs. 6,000 per annum to the National Institute of 
Sciences of India, Calcutta, with effect from 1937-88. 
The grant will be subject to the following conditions : 

(1) Provision should be made for a nominee of the 
Government of India on the Council of the Institute. 

(2) An annual report of the working of the Institute* 
together with a duly audited statement of accounts* 
should be furnished regularly to the Government 
of India. (3) The Institute should tender advice 
on any scientific problems which may be inferred to 
it by the Government of India and discharge any 
other functions which may be assigned to it by the 
Government of India. No provision exists in the 
current year’s budget of the Central Government for < 
this grant. It is proposed* however* to include a 
sura of Rs. 12,000 mthO budget estimates for 1936-39 * 
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on account of the grant for the year 1937—38 and 
1938-39 and, subject to the vote of the Legislative 
Assembly, steps will be taken to pay this amount 
early in the year 1938-39. 

Devices for Fighting Fires 

In the High Tension Conference held in Paris in 
June interesting discussions took place as to the 
relative merits of firo-fighting equipment. In Part 2 
of an article by T. Rich in the Electrician of July 16, 
the latest opinions of French engineers on the devices 
used in practice are given. For protecting trans¬ 
formers and alternators of large output, alarm in¬ 
dicators are used as well as extinguishing appliances. 
They are of the fixed type which operate automatic¬ 
ally when the station has no attendants and when 
th© generators are very large. The movable apparatus 
generally used consists of extinguishers, boxes of 
sand, blankets and wator jets directly connected to 
the mains or to a foam generator. Gas masks, smoke 
fans and emergency lamps are auxiliary apparatus. 
Portable extinguishers are only used for very small 
fires* It is important that the material used should 
be a bad conductor of electricity, as small fires make 
a close approach necessary and the jet may give a 
dangerous shook. Carbon tetrachloride has high 
extinguishing powers and it is not a good conductor. 
But at high temperatures it decomposes into a gas 
that is corrosive and poisonous, so that a gas mask 
is desirable although it entails a loss of time. Methyl 
bromide is generally thought to give out less 
poisonous fumes but it is expensive. Saline solutions 
with a base of potash have a high extinguishing 
capacity but they are dangerous to use as the jet is 
a conductor. Carbonic acid snow is not such a good 
extinguisher but its use entails no danger to per¬ 
sonnel. It can be used without cutting off the current, 
and so is useful in the case of small fires, but the risk 
of re-ignition is serious. Fire-resisting blankets are 
used to put out burning clothes on persons. They 
should be kept in metallic cases with anti-moth 
material and a window should be put in the case to 
ensure that the contents have not been borrowed for 
other purposes. ‘Atomized’ jets which work under 
a high pressure have been found useful both in putting 
out oil fires and oable fires. For hoses rubber is 
better than woven material. Each ‘fire’ point at an 
electric station should have a sand box with wood 
shovels, a gas mask and a lantern. 

Annual Report of the Ministry of Health 
The eighteenth annual report of the Ministry of 
Health, 1938-37, has been recently issued (H.M. . 
Stationary Office. 5s. net). It consists of an intro¬ 
duction and seven chapters, and includes the work 
of the Welsh Board of Health. The death-rate was 
9*2 per thousand, the death-rate of infante below one 
year 89, and the maternal mortality rate 3-81, per 
1,000 live births. Tuberculosis mortality was the 
lowest on record, being a rate per million living of 
583 fbr into^nary, an^ 109 for nen-puimonary, 
tubtba«ik»is- Notifications of diphtheria were 7,290 
tettthan fbr 1985, but stm considerably in excess of 
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those for 1933, Of enteric fever, 2,493 oases were 
notified, compared with 1,750 in 1935, the increase 
being mainly due to the epidemic last summer at 
Bournemouth, Poole and Christchurch. Public 
analysts examined 146,438 samples of food and drugs 
*—a record number—of which 7,802 were reported 
against. Of this total, 80,082 were samples of milk 
and 7,588 those of butter. Under slum clearance and 
rehousing, up to the end of last year 100,355 houses 
had been demolished and 127,553 houses built to 
replace them, this being the fourth year of the five 
years’ plan. This year, general progress in town and 
country planning, especially in preserving the 
countryside, has markedly increased. No less a sum 
than £65,000,000 of Exchequer money was spent in 
1936 on services administered by the Ministry, but 
only £2,200,000 of this was expended on centra) 
administration. 

Apparatus for Testing Petroleum and Related Product* 

A catalogue of scientific apparatus is necessarily 
a classified list of separate items and to repay reading 
must be clearly printed, attractively set out, ade¬ 
quately illustrated and up to date. Messrs. GalJen- 
kamp and Co.’s catalogue (No. 96A, 1937 Edition) 
listing apparatus for testing petroleum, tar, asphalt 
and their products, fulfils all these requirements and 
will be of definite interest to those engaged in the 
examination of these substances. The listed ap¬ 
paratus includes typos standardized for routine tests 
by the Institution of Petroleum Technologists, the 
Standardization of Tar Products Test Committee, the 
British Standards Institution and the American 
Society for Testing Materials, as well os many other 
special forms which for one reason or another have 
not been so standardized. The drawings, in general, 
have boon executed with due attention to detail, 
although on p. 35, an unsuitable type of ring burner 
has boon included in the diagram of the apparatus 
for the determination of water in asphaltic sub¬ 
stances ; on p. 43, the position of the thermometer 
in the R and B softening point apparatus is incorrect 
and on the same page, the K and S softening point 
apparatus depicted is not the standard type specified 
by the S.T.P.T.C. The arrangement of the sub¬ 
divisions is at present somewhat haphazard, neces¬ 
sitating frequent reference to the index ; it could be 
improved by the substitution of an alphabetic order 
on the lines of the Institution of Petroleum Techno¬ 
logists’ hand-book. Despite these defects, the 
catalogue will be appreciated by technologists 
specializing in the fields indicated in the title. 

Natural Colour Eclipse Photography 
We liave received from Mr. Edward R. Hewitt, 
of 127 East 21st Street, New York, a correction 
of the statement, quoted in Natueb of March 1$, 
that the National typographic Magazine of February 
contained the first natural colour photograph of 
a total solar eclipse ever reproduced. Mr* Hewitt 
informs us that the Scientific American of April 1925 
reproduced a colour photograph, made by him, of 
the total eclipse of January 24, 1925, and has sent 
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us a oqpy of the reproduction. Mr. Hewitt, in 1925, 
need Autoohrome plates specially sensitised by him¬ 
self, and his camera had a focal length of 3 ft. Dr, 
Gardner, in 1936, used Dufay colour plates and a 
camera of 19-ffc. focal length. Owing to the greatly 
differing circumstances, any detailed comparison of 
the two pictures would be invidious. The picture 
Mr. Hewitt has sent us is about a tenfold enlargement 
off the original, and shows a yellow coronal image 
extending to about a fifth of a solar radius from the 
limb, so that on the original plate the coronal image 
can only have been about 0*6 ram, across, whereas 
Dr. Gardner’s picture was reproduced at about 
actual size and showed a corona extending to about 
a solar radius or about 20 mm. on the original plate. 
In view of the low resolving power of colour plates, 
it would be absurd to expect much recognizable 
detail on the 1925 plates, and indeed there is only a 
suggestion of coronal form, and the colour is presum¬ 
ably in error, but the photographs had the value of 
demonstrating that colour plates could be made 
sensitive enough to photograph a total eclipse. 

Plant Diseases and Pests of India 

Science and Culture contains an interesting review 
of '‘Some Plant Diseases and Pests of India and their 
Control” by Arnil Mitra (2, Nos. 8 and 9, Feb. and 
March 1937). The paper should serve the useful 
purpose of directing attention to the serious nature 
of plant disease, for it includes succinct references 
to the monetary or percentage losses occasioned by 
many fungi and insect pests. These are sufficiently 
convincing. The world’s loss through the activities 
of various rust diseases of wheat is estimated at 
about £60,000,000, and India bears about £4,000,000 
of this. A smut disease of the Jowar crop, caused by 
the fungus Sphacebtheca sorghi, causes a loss of 20-25 
per oent, and in the Bombay Presidency alone, this 
means a cost of two crores of rupees (about £2,000,000). 
Sugar cane mosaic, caused by a virus, often lowers 
the yield of sugar by 30-35 per cent, whilst a wilt 
of the pea crop caused by the fungus Fumrium 
Vasinfectum seems to cause the highest percentage 
damage, for more than half the crop is often lost as 
a result of its depredations. The review mentions 
the particular methods of control for each disease or 
pest, which have been found most effective in 
practice. A few insect and eelworm enemies are 
mentioned, but the main emphasis of the paper is 
that of a mycologist. 

Journal of Parapsychology 

An introduction by Prof. Wm. McDougall gives 
reasons for the publication of a new journal, the 
Journal qf Parapsychology, and making clear its 
objeot. Throughout the ages, people have asked : 
Are mental processes always and everywhere de¬ 
pendent upon material and physical organisations ? 
What are the relations of mind and matter ? Do the 
volitkme and beliefs of man make any difference to 
the historical course of the events of the world T 
Is the physical co-extensive with the mental and the 
powers and potentialities of mind to be defined by 


the laws of the physical sciences 1 For the most 
part, the psychology studied in the universities has 
not concerned itself experimentally with these 
problems, and such work as has been undertaken 
has generally been the leisure-time pursuit of 
interested amateurs. Prof. McDougall thinks that 
all those phenomena vaguely denoted by the phrase, 
‘psychical research', ought to be the study of trained 
scientific workers in the universities, both in the 
interests of the development of knowledge and of 
the public. A beginning was made at Duke University 
in 1930 to study what the researchers called ‘extra¬ 
sensory* perception. In order that the experiments 
made in one laboratory may be repeated by other 
workers, it seemed desirable that there should be a 
journal. The need for multiple repetitions by different 
observers of all experiments purporting to give 
positive results is greater in this field than in others. 
The word parapsychology is chosen to denote the 
more strictly experimental part of psychical research. 
The journal is published quarterly, and the first 
number is dated March 1937 (Durham, N.C. q Duke 
University Press. Subscription 3 dollars a year). 

Cist Burial at Blaydon-on-Tyne 
An interesting example of a cist burial is reported 
from Blaydon-on-Tyne (The Times, Aug. 6). The 
discovery was made by workmen digging in a sand¬ 
pit, who uncovered the broken upper slab of the 
chamber. The dimensions of the cist were 3 ft. 8 in. 
in length, 2 ft. 3 in. wide and about two feet in depth. 
The interior was filled with sand, but among the 
contents were found a human skull and bones of the 
skeleton. With them was a flint knife about two 
inches in length. The site was visited and the cist 
examined by Miss G. M. Scott, assistant curator of 
the Hanoock Museum, Newcastle, Mr. W. Bulmer, of 
the Corbridge Museum, and other authorities of the 
looality, in whose opinion the find belongs to the 
Bronze Age and is to be assigned, notwithstanding 
the absence of the beaker which might be expected, 
to a date at about 1600 B.c. A burial with skeletal 
remains of a somewhat earlier date was found on 
Summerhill, not far away, seven years ago and is 
on view as reconstructed in the Hancock Museum. 

National Museums of Natural History 
Frequent visits from, and even interchange of, 
the staffs of the larger museums of the British 
commonwealth of nations, as referred to in an article 
in Nature of January 9, has evidently the strong 
approval of Mr. Frederick Chapman, the well-known 
authority on the Foraminifera, who has written to 
us from Melbourne on the subject. The 'Australian 
Museum* is situated at Sydney and there is the 
‘Melbourne National Museum’, which from the 
wealth of its collections, especially p&Ueontologie&l, 
must be regarded as also of the highest rank. It is 
immaterial that one museum may be richer thanthe 
otto in some sides of biology, for euoh must always 
be the ease. The hnportmit matter is that tightening 
of the bonda between aU the mueeito^ 
whioh hae the approval of the Assctotura 
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of Australia. Further, wo understand that a repre¬ 
sentative of this Association was deputed to discuss 
this with the trustees of the British Museum this 
summer. When can we expect to hear the result of 
this discussion ? 

Research at Armstrong College 

Froh Armstrong College, Newcastle-upon-Tyne, 
we have received a report for 1935-36, somewhat 
belated, by the Standing Committee for Research. 
The importance of some of the work accomplished 
with the help of the Committee’s small subventions 
(twenty-six grants amounting in the aggregate to 
£346) is well brought out in an eighteen-page summary 
prefixed to the individual reports of the recipients 
and list of publications. An obvious advantage of a 
fund such as that administered by the Committee, 
unappropriated in advance to specified fields, is that 
its administration compels representatives of different 
departments to take an interest in research in each 
other's fields, and this promotes inter-departmental 
collaboration in research, instances of which are cited 
in the report. Of the role of philosophy in the 
University, the Committee takes a liberal view, for it 
refers to works emanating from the College’s Depart¬ 
ment of Philosophy as “original contributions towards 
the formation of that background of knowledge 
which forms, or should form, the background of 
university education”. 

American Documentation Institute 

The American Documentation Institute was in¬ 
corporated at a meeting in Washington on March 13 
as a corporation “not for profit” but for educational, 
literary and scientific purposes. The first objective 
of the new organization is to develop and apply the 
new technique of microphotography to library, 
scientific and other material. This national organiza¬ 
tion was foreseen as an outline of the documentation 
activities of Science Service when they commenced 
in July 1985. Bibliofilm Service has been conducted 
by Science Service in co-operation with the Library 
of the U.8. Department of Agriculture as a service 
to research workers, and in auxiliary publication 
through microfilm, leading academic and scientific 
journals have co-operated. 

Cytoiogical Technique 

A shoot but useful pamphlet giving an “Outline 
of Cytoiogical Technique for Plant Breeders” is 
issued by the Imperial Bureau of Plant Genetics 
(Is, 0d.). Genetics and cytology have become so 
intimately interwoven in their results that every 
plant breeder needs to have some knowledge not only 
of chromosome investigations but also of the methods 
of cytology. The various techniques involved are 
suflfoiently exacting if satisfactory results are to be 
obtained. This pamphlet gives an acoount of the 
paraffln naethod, the smear method and a short 
etMement oontaming the essentials of technique in 
tbe vis of Ifce methods being based 

use at the John limes 


Microscopy: the Quekett Microscopical Club 

Watson’s Microscope Record of May (No. 41), 
among other matter, contains an account by Mr. 
J, F. Stirling of the microscope used by John Dalton, 
now in the possession of the Manchester Literary and 
Philosophical Society, and an article by the editor 
on the appropriate eyepiece to use with certain 
objectives. Two new species of Bdelloid Rotatoria 
are described by Mr, W. E. Gamer in the Journal 
of the Quekett Microscopical Club of April (Ser. 3, 
1, No. 7, p, 280), Mr. W. E. Watson Baker is the 
new president of the Quekett Club, which is holding 
its annual conversazione on October 12 in the rooms 
of the Royal Society at Burlington House. 

Conference on Protection against Natural Disasters 

The first “Conference Internationale pour la pro¬ 
tection contre las calamity naturelles” is to bo held 
at the Paris Exhibition on September 13-17. The 
following titles of sections of the Conference indicate 
its scope : vulcanology and seismology, meteorology, 
zoology and epidemiology, economic and social 
crises (fires, famines), assurances. The organizers of 
the Conference are the Commission Fran^aise d’4tudes 
des calamit^s, one of a dozen such national com¬ 
missions which owe their existence to the initiative 
of the editorial board of the scientific periodical, 
Mattriaux pour I'dtude des calamiUs , established in 
1924 by M. Raoul Montandon. In that year the 
Italian commission was formed. Its president is 
Giovanni Ciraolo, who is also president of the Union 
internet ionale de &ecoiirs founded by the League of 
Nations in 1927, when the French commission was 
formed. Later, similar bodies were established in 
Austria, Belgium, Bulgaria, Chile, Czechoslovakia, 
Greece, Hungary, Italy and Switzerland. Others are 
in course of formation in Russia and Yugoslavia, 
The opening session will be presided over by the 
Under-Secretary of State for Scientific Researches 
and the closing session (to be followed by a reception 
at the Hdtel de Yille and a banquet ) by the Minister 
for the Colonies. Admission to membership of the 
Conference involves payment of a fee of 100 francs, 
exclusive of the oharge of 40 francs for participation 
in the banquet. Membership will carry the right of 
free entry to the Exhibition during the Conference. 
The address of the secretariat is : Laboratory of 
Applied Entomology, 45 bis, rue de Buffon, Paris, 5*. 
The secretariat will, if desired, reserve bedrooms for 
members. 

Comet Finsler 

Prediction for the place of Fineler’s Comet for 
the next three weeks is given in Announcement Card 
No. 421 issued by Harvard Collego Observatory, 
The ephemeris is based on a parabolic orbit computed 
by Dr. A. B. Maxwell of the University of Michigan. 
The time of deduced perihelion passage is August 
15 >76946 IT.T. This cornet was discovered on July 4 
last by Finsler at Zurich ; it was then of the 7th 
magnitude. It is now possible to locate the oomet 
with the naked eye. The following predicted positions 
at 0 h TT.T. show that the comet will pass 8° or 4° 
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West of the bright star, Areturus, between August 22 
and 23. In the latitude of London, Areturus sets in 
the north-west about an hour after midnight (Summer 
Time) in the middle of the month. 


Date 

HA, 


Dec. 

Date 
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Announcements 

The following research fellowships in tropical 
medicine have recently been awarded by tho Medical 
Research Council: Senior fdlouwhip to Dr. Frank 
Hawking, assistant lecturer in pharmacology, Welsh 
National School of Medicine, Cardiff; this is tenable 
for three years, for investigations to be made mainly 
in the tropics. Dr. Hawking will work in Africa on 
the chemotherapeutic treatment of sleeping sickness. 
Junior fellowships : D. A. Cannon; J. L. Dales, 
assistant pathologist, Royal Hospital, Sheffield; 

I. W. MacKichan, house surgeon, London Hospital. 

On the recommendation of the Agricultural 
Research Council the following awards of agricultural 
research scholarships, studentships for research in 
animal health and veterinary scholarships have been 
made by the Ministry of Agriculture and Fisheries 
and the Department of Agriculture for Scotland : 
P, J. Faulks (plant physiology), R. S. Russell (plant 
physiology), F. H. Malpress (nutritional chemistry), 

J, Wilson (plant genetics), G. H. L. Dicker (entomo¬ 
logy), J. W. Whittiok (animal pathology), F. D. 
Asplin (poultry diseases). Miss K. M. Massey (poultry 
diseases). 


ander Gibb, president of the Institution of Civil 
Engineers; the Hon. 0. D. Howe, Minister of 
Transport, Ottawa; the Hon. Grote Stirling, former 
Minister of National Defence, Kelowna ; Prof. R. W. 
Angus, professor of mechanical engineering at the 
University of Toronto ; Dr. George Herrick Duggan, 
a past president of tho Engineering Institute of 
Canada and chairman of the Dominion Bridge 
Company, Montreal; and Mr. S. J. Hungerford, 
chairman and president of the Canadian National 
Railways, Montreal. 

Dk. John K. Small, chief research curator of the 
New York Botanical Garden, who has described 
the proposed Everglades National Park on p. 263 
of this issue, has sent us sixty papers, of diverse 
botanical interest, published in the Journal of the 
New York * Botanical Garden, and extending over 
a period of twenty years. The papers demonstrate 
great field act ivity on the part of the author, especially 
in plant morphology and ecology. It is interesting 
to note that Dr. Small has published about a hundred 
reports on explorations and fourteen descriptive 
floras concerned chiefly with the south-eastern 
United States. Copies of these publications can be 
obtained from the Science Press Printing Co., Lime 
and Green Streets, Lancaster, Pasadena. 

Du. Adolf Botenandt, director of the Kaiser 
Wilhelm Institute for Biochemistry, has been 
awarded the Scheele Medal of the Chemical Society 
of Stockholm. 

Gkheimkat Prof. Carl Bosch has boon elected 
president of the Kaiser Wilhelm Society for the 
Advancement of Science in succession to Prof. Max 
Planck. 


The following awards for 1937-38 have recently 
been made by the Salters* Institute for Industrial 
Chemistry and approved by the Court of the Salters* 
Company : a fellowship has been renewed to L. M. 
Baxt, Imperial College; fellowships have been 
awarded to R. H. Freak, University of Oxford, A. J. 
Shorter, University of Birmingham, J, L. Tuck, 
University of Manchester, and S. H. Wade, Imperial 
College of Science and Technology ; the Salters’ 
Institute has also awarded forty grants-in-aid to 
young men employed in chemical works in or near 
London to assist them in their studies. 

Dr, J. Anderson has been appointed representa¬ 
tive of the Scottish Beekeepers* Association on the 
Bee Research Committee that advises it in regard to 
investigations on bees carried out at Rothamsted. 
Dr. Anderson is well known for his special knowledge 
of bee problems and for his admirable work in 
Scotland in applying science to the solution of the 
beekeepers’ difficulties. 

Eight honorary memberships of the Engineering 
Institute of Canada were conferred at the semi¬ 
centennial meeting of the Society hold in Montreal 
recently. The engineers honoured include Sir Alex¬ 


Thk Gluge Prize of physiology of the Belgian 
Royal Academy of Sciences has been awarded to 
Prof. J. J. Bouckaert of the University of Ghent. 

Dr, Victor G. Heiskr has been awarded the 
Medal for Distinguished Service of the Pennsylvanian 
Society of New York in recognition of his medical 
research work under the auspices of the Rockefeller 
Foundation. 

The sixteenth American Congress of Physical 
Therapy will be held in Cincinnati, Ohio, on September 
20-24 at the Netherlands Plaza Hotel, under the 
presidency of Dr. William Bierman of New York, 
Further information can be obtained from the 
editorial and executive offices of the Congress, 30 
North Michigan Avenue, Chicago. 

An international Congress of the Scientific Press 
organized by the Professional Syndicate of the 
Scientific Press will be held in Paris on October 7-9. 
Further information can be obtained from M. Toutain, 
25 rue dti Four, Paris. 

Erratum. In Nature of August 7, p. 229, the 
date of the erection of the Roman bath at Leicester 
should be, obviously, a.d. and not r.c. as stated. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspond?.tits , 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes on points in some of this week’s letters appear on p. 283, 

Correspondents are invited to attach similar summaries to their communications. 


Lecithinacmia following the Administration of Fat 

About two hours after the administration of a 
meal containing fat, the fat content of the blood 
begins to rise. Bloor 1 found that when olive oil is 
administered to a dog, besides an increase in the 
neutral fat content of the blood an increase in its 
lecithin content also takes place. The average increase 
was found to be about 20 per cent. A maximum is 
reached after four hours. Bloor was inclined to ascribe 
the lecithin formed after the administration and 
resorption of the neutral fat to a synthesis occurring 
inside the red blood corpuscles. Other explanations 
might, however, be suggested as well, namely : (1) The 
lecithin is synthesized in the intestinal mucose and 
resorbed into the blood. (2) The synthesis takes 
place, after the resorption of neutral fat, in tho liver, 
or somewhere else outside the intestinal tract. (3) The 
increase in the lecithin content of the blood is due to 
mobilization of preformed lecithin after the resorption 
of the neutral fat. 

To decide which of these suggestions is to he 
accepted we repeated Bloor’s experiment, but ad¬ 
ministered simultaneously with the oil labelled 
(radioactive) phosphorus in the form of sodium 
phosphate. In the case denoted by (1) the additional 
blood lecithin should contain chiefly labelled phos¬ 
phorus ; in case (2) the additional lecithin should 
contain only small amounts of labelled phosphorus ; 
in case (3) the additional lecithin should contain 
ordinary phosphorus only. 

We determined the normal P present in the blood 
lecithin, which was extracted by the usual procedure, 
by the method of Fiske and Subbarow, and the 
labelled P by means of a Geiger counter. While, as 
seen in the table, the lecithin phosphorus content of 
10Oc.c. of blood increased by 2 mgm. four hours after 
administering the oil, that of labelled P only increased 
by 0*096 mgm. We must, furthermore, take into 
account the fact that half the labelled phosphorus 
administered two hours before the oil produced 0*028 
mgm. labelled lecithin P during that time. We 
must therefore deduct 2 x 0*028 mgm. from the ‘oil 
effect’ of 0*096 mgm., obtaining 0*04 mgm. per 
100 c,c. of blood for the maximum value of the ‘oil 
effect*. 

An important objection can, however, be raised 
to our conclusion ; it may be argued that the 
intestinal tract might contain large amounts of 
phosphorus other than the labelled phosphate ad¬ 
ministered by us, the presence of which must be 
accounted for when carrying out the above calcula¬ 
tion. To investigate this point and to ascertain to 
what extent the labelled phosphorus was resorbed, 

; ■vte'idttBd.the dog after the last experiment, the results 

which are seen in the table. We washed the 
inteittai ’tract, with water and .'.determined both 
ite total P content aud its labelled P content, We 


found by activity measurements 39*6 mgm. labelled P 
and by chemical determination 175 mgrn. normal P. 
Within six hours as much as 260*4 mgm. of the 
3(H) mgm. administered to the dog was thus rcsorbed. 
The 135 mgm. non-labelled phosphorus got into the 
intestine, presumably along with the digestive fluids, 
so that the 40 mgm. labellexl P were ‘diluted’ to 
175 mgm. We determined also the total acid-soluble 
phosphorus content of tho intestinal mucose; it 
was found to amount to about 40 mgm,, bringing the 
above figures up to 215 mgm. But oven if we make 
the assumption that this dilution was present during 
the whole of tho resorption process we should got 
the result 6 *2 x 0*064 =* 0*21 mgm. per cent lecithin P, 
while an increase of 2 mgm. per cent woh found in 
the blood lecithin P. 



labelled 
P given 
in mgm. 

Lecithin phrmphoru* 
found in 100 c.c. 
blood 

... ... . 

Labelled total 1* found 

in 
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. 

0 
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2 

150 ( -4 60 
gm. oil) 

i« 0 mgm. 

0 *028 mgm. 

1 *03 mgm. 

0 16 mgm. 

4 

— 

15-6 „ 

0*048 „ 

8*03 „ 

1218 „ 

6 

— (250 4 
mgm. re- 
garbed) 

18 0 „ 

0 006 ,, 

2*00 „ 

12*00 „ 


It is of interest to compare the la lad led P content 
resorbed with that actually found in tho blood 
stream of the dog. Six hours after the beginning of 
the experiment, as is seen in the table, only 4*6 per 
cont of the amount resorbed was found. This -result 
illustrates beautifully the great rapidity of tho phos¬ 
phorus exchange in the body. As observed by us in 
numerous cases, the individual phosphorus atoms 
present in the blood stream exchange thoir places 
rapidly with others present in the different organs. 
For this reason we can conclude with certainty that 
during our experiments tho ratio labelled phos¬ 
phorus to ordinary phosphorus must have been 
appreciably higher in the intestinal mucose than in 
the blood. 

The only moderate increase in labelled phos¬ 
phorus in the blood lecithin after administration of 
oil, an increase which nevertheless in all our experi¬ 
ments exceeds the increase observed after the radio¬ 
active phosphorus was administered alone, leads to 
the conclusion that during the absorption of neutral 
fat, lecithin is formed outside the intestinal tract, 
A comparatively rapid formation of labelled lecithin 
in several organs in the course of normal metabolism 
has in fact recently been observed*. 

Some of the labelled phosphorus used in our expert* 
mants was prepared by us from sulphur under the 
action of neutrons emitted by a radium-beryllium 
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mixture moot kindly put to our disposal by Prof, 
Niels Bohr, and some of it was a generous gift from 
Prof. Lawrence, of the University of California. We 
should also like to exprees our best thanks to Mr. 
A. H. W, Aten, jun„ and Miss Hilde Levi for their 
assistance in this work. 

G. Hevesy. 

E, Lunosgaaud. 

Institute for Theoretical Physics 
and 

Institute for Medical Physiology, 

University of Copenhagen. 

' Bloor, W. J. mi. CAm., 88, 317 (1915) ; M. 44B (1916). 
•Attorn, C,, 8*r*»na, G„ Santagelo, M., and 8ogr6, E., Nature* 
lit, 836 (1937). Oomp. also HahnTL, and Hevesy, G., Scand. Archiv• 
f. PA|»„ Aug. 1937), 

A New Source of Vitamin A 

Ik the course of a study of the mode of occurrence 
and distribution of vitamin A, we have found that 
the viscera (excluding the livers) of halibut yield 
abnormally rich oils (see table). 

Vitamin A in Halibut 


Intensity Ratios of the Hyperfins Structure Com¬ 
ponents of the Resonance Lines of Potassium 

Ik view of conflicting evidence as to the sign of the 
nuclear spin of potassium 39, it was decided to make 
a quantitative investigation of the intensities of the 
hyperfine structure components of the resonance lines* 
The method used was similar to that used by the 
authors for the hyperfine structure of the resonance 
lines of silver 1 . The absorption produced by an 
atomic beam of potassium in the resonance lines 
given by a potassium lamp similar to that previously 
described was observed by means of an otalon of 
5 cm. plate separation, with heavily silvered plates. 
Under these conditions, the adjacent orders of the 
emitted lines are well separated from each other, and 
the hyperfine structure can bo observed as a narrow 
absorption doublet. In order to measure intensities, a 
photograph is made first- of the emitted light without 
absorption, and then with absorption ; the reductions 
in the logarithmic intensities by the absorption lines 
give their respective absorption coefficients, and tlio 
ratio of these the required intensity ratio. 

The collimation of 
the atomic beam was 


Weight of 

Weight of 

Weight of 

Weight of 

Weight of 

Weight of vitamin A 

PercontagBf vitamin A 

Otgm.) 

(kgm.) 

tfegm.) 

(gm.) - 

oil 

<gm.) 

in liver 
(gm,) 

In vlaoera 
(gm.) 

In liver oil 

In viaceral 
oil 

46-4 

103 

1*07 

203 

80 

3*84 

2*88 

r. 2*0 

8*0 

46 <4 

0-54 

1*47 

70 

27 

1*53 

1*61 

2*2 

5-0 

28‘6 

0-40 

0 70 

34 , 

15 

2*1 

105 

8-3 

7*0 

23*6 

0*34 

j 0*85 

— 

15 

— 

0-9 

e. 4 -6 

6-0 

26 9 

0*51 

1 1*04 

— 

17 

— 

0*48 

0*33 

2*8 

36 3 

0*91 

1*06 

| 206 

20 

| 0 22 

0*32 

0-11 

1-6 


1:8; the absorption 
of the hyperfine struc¬ 
ture was observed best 
when the temperature 
of the potassium was 
about 150° C. (v.p. « 
5 x I0~ 4 mm. meroury), 
the absorption in the 
weaker component of 
the line 4£ A / a - 4 */*,/, 
being about 50per oent. 


• In till* table the term 'viscera’ refer* only to atomach, mesentery and intestine* 

I— 1 % 620 mw 5,000 


t Percentage 1* calculated on the baal* 
for vitamin A, bo that for an 
8 per cent oil we have 


583 m/i 2,600 
Mein. 328 h«00 

’ 1 % 620mp 400 
- 583 ttv* 208 

-lcm. 328 m ' J 128 


The fish were caught in Shetland waters in May 
this year and their stomachs wore free from food. 
The viscera are normally thrown into the sea 


ry and Intestine*. ^ ve t n determinations 

of the intensity ratio 
were made for this 
line; the values were 1-44, 1*44, 1-44, 1*38, 1-43, 
1*48 and 1-45, the mean being 1-44 ; the component 
of longer wave-Jength being the stronger. For the 
line iSxft — 4‘P^,, four determinations of the in¬ 
tensity ratio wore made, the values being 1-53, 1*42, 
1 *40 and 1 *45, mean 1 -45; the component of longer 
wave-length was the stronger. A photometer trace of 
this line is shown in Fig. I, three orders being shown* 


although they may contain, as in these cases, as 
much vitamin as the liver, and may yield more 
potent oils. 

In the eye, Wald has shown that vitamin A forms 
a complex with protein. In order to test whether 
a similar complex occurs in liver, we have attempted 
to extract liver oils without denaturing proteins. In 
a number of instances the oil obtained by the use 
of non-polar solvents contains much less vitamin A 
than the oil obtained in other ways from the same 
liver. The phenomenon is best shown with livers 
poor in vitamin, but even in halibut, part at least 
of the vitamin A is not present in oil solution. 

This work is being carried out under the auspices 
of the Medical Research Council and the Food 
Investigation Board. 



Tony Research Station, 
Aberdeen. 


University ^Liverpool, 


J. A. Lovjbrn. 

J. R. EmaBtmv. 
R. A. Mohton. 


Wftve-teiigth 

Fig. 1. |ff 

a, uuar aovmcx omy; b, Aiwmmow ow atomic oeam* 

It was observed that when the 
atomic beam was increased twenty times l^ rahdng ; 
th» - tenporattoe Of the to 6#00'Ci : ' 
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(v.p. «* 7 x UH mm.) the short wavo-length com¬ 
ponent in both resonance lines became considerably 
broadened, its width being about 0-012 cm.- 1 , that 
of the other component being about 0*008 cm.- 1 . 

According to Millman and Fox and Rabi 4 the nuclear 
moment of K39 is 3/2. The observed intensity ratio 
is in agreement with this if it is assumed that both 
the hyperfine structure components of K41 lie on the 
weaker component of K39 ; in this case the observed 

intensity ratio should be 1-67/^1 + 1*40, the 

total intensity of R41 being 1/14 of that of K30* 
This is in good agreement with the observed value 1-44. 
The broadening of the weaker component at very high 
densities is strong evidence in favour of this interpre¬ 
tation, as the separation of the two high-frequency 
components of K41 is 0-00853 cm.” 1 according to 
Manley*, The spreading out by this structure of the 
absorption of K41 could reduce its influence on the 
intensity by about one third, the calculated intensity 
ratio becoming 1 *46, and thus in even better agreement 
with the observed. No trace of absorption due to K41 
outside that due to K39 was found with 5 cm. anti 
2 cm. etalons when the atomic beam was twenty times 
as dense as that needed to give 50 per oent absorption 
by K39 ; and the intensity of tho background was 
varied by giving exposures up to 20 times normal. 

On the above view the centre of gravity of the 
components of K41 overlaps the weaker component 
of K39 ; this indicates a violet isotope shift- of K41 
equal to about 0*009 cm.~ l ; the normal centre of 
gravity shift is theoretically 0*009 cm. 4 . 

It is thus shown that the spectroscopic deform illa¬ 
tion of the nuclear moment of K39 is in complete 
agreement with those made by Rabi and others ; the 
sign of the magnetic moment is positive*, and the 
value of tho spin 3/2. 

In a previous note®, we stated that the 
short wave-length hyperfine structure component of 
4(S' 1 i i — 4*P»; t appeared.stronger ; this discrepancy can 
be explained ; for the photometer traces of the absorp¬ 
tion in which this was observed were made from photo¬ 
graphs (intended for measurement of distance ofhigh- 
frequency components and not for intensity measure¬ 
ments) made with an otalon of 10 cm. plato separation ; 
under these conditions the emitted lines in adjacent 
orders overlap each other, so that in the position where 
the absorption was observed there is unabsorbable 
light from the wing of the emitted line in the adjacent 
order. The density of the atomic beam was very high 
(temperature of potassium 220° C.) so that the absorp¬ 
tion was almost complete, and the light transmitted 
was due to tho overlapping wing, and had no signifi¬ 
cance as to the intensity ratio of the high -frequency 
components. 

The observation of Fisher* that the short-wave 
components appear stronger in an excited atomic 
beam can perhaps be explained by self-absorption ; 
moreover, it has been observed by K. W. Meissner 7 
that the long wave component is the stronger in an 
excited atomic beam. 

_ ■ ■ ■ D. A. Jackson. 

Clarendon Laboratory, H Kuhn. 

Oxford, July 16. 

1 Jackson, D. A„ and Kuhn, B., Prop. R*/. A, US. 878 (1937). 

•Jfitiman, A, Pim, 47, 739 (ITO). Fox, M., and BsW, F., 

is, ns im). 

' Manley, J. &, PAy*. IS. TO 

' Torwy. H. a., PAy#. Jfcw., SI, 301 (1987). 

♦ Jickson, n. A., end Kuhn, N*mnut t U7,10S (19TO. 

* a., psytf, jaw., wk, ®s7 am. 

communication from Prof. Meissner. . 


Expulsion of Neutrons from Lead by Cosmic 
Rays 

A neutron counter was made of a brass tube 
10 cm. long and 1 cm. in diameter, the inner surface 
being coated with a thin film of borate a few microns 
thick. The axial collector of the ionization chamber 
was directly connected to a set of tho improved 
linear amplifier system, which was so carefully 
mounted that the counting system was perfectly free 
from the mechanical and electrical disturbances of 
the surroundings, and gave only two to four clear, 
natural kicks in an hour. By a series of control 
experiments with neutrons from a radium-beryllium 
source (of 10 ingm. radium), it was found very reliable 
for observing slight variations in the number of kicks 
under various experimental conditions. 

Now when the counter was placed inside a lead 
chamber 50 cm. long and 10 orn. thick (the dimen¬ 
sions are shown in Fig. 1) the number of kicks was 
found to increase to about 7 per hour, while it 
amounted to about 15 per hour when tho space 
around the chamber was filled with paraffin. 



-30 cm.- 

Fig. 1, 


These observations were carefully done inter¬ 
mittently for half a year. Though it was difficult 
to maintain the constant reliability of the counting 
system for a long duration of time (the results for 
different dates were sometimes markedly different) 
most of the results obtained in good conditions were 
found to lie within the following extreme values: 



Natural 
kicks out¬ 
side the 
chamber 

Kicks inside 
the lead 
chamber 
without 
paraffin 

Kicks inside 
the lead 
chamber 
filled with 
paraffin 

Kicks outside the 
chamber but 
wlthiu paraffin 

Mir. 

2 per hour 

4-4) 

9 12 

Lex* than those 
[ counted in the 
lead chamber 

Max, 

4 

7-9 

i 

1H 20 

without paraffin 


(Boron-surface: 10 cm, in length and 1 cm. in diameter.) 


This result shows that a number of fast and slow 
neutrons are produced by the action of cosmic rays 
in lead (or less probably in iron or in paraffin). 

At first it was suspected that they were liberated 
at the instant of the production of a ‘shower* in 
lead. Rut the remarkable Wilson chamber photo¬ 
graph taken by Blackett 4 showing the disintegration 
of an atomic nucleus into heavy particles by cosmic 
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rays, add the interesting research on the general 
nuclear photo-effect reported by Bothe and Gentner*, 
suggest to us that a neutron or neutrons may be 
liberated from a lead nucleus by a cosmic ray photon, 
presumably accompanying a kind of disintegration 
into heavy particles (general Chadwick and Gold- 
haber’s effect). 

A recent report by Ftinfer 8 on the existence of 
slow neutrons in the atmosphere corresponds prob¬ 
ably with the existence of the natural kicks in our 
experiment, which is, however, not sufficiently sensi¬ 
tive to decide the matter. 

B. Arakatsu. 

Institute of Physics, K. Kxmtjra. 

Kyoto Imperial University, Y. Uemura. 

Kyoto. 

June 6. 

1 “Kfcmphyidk”, edited by K. Bretecher, p. 106 (E. J. Wllllama) 
(Berlin: ,TuHu* Springer, 1930). 

1 Bothe, W., and Gentner, W., Natwmet., 86, 90 and 126 (1937). 

• Fttnfer, B„ Naturwiu., 89, 235 (1937). 


Electron Diffraction Studies of Oxides 
formed on Iron 

That iron oxidized at high temperatures forms a 
scale composed of three layers, namely, ferrous oxide 
(below 67 6 Q C., does not form), magnetic oxide and 
ferric oxide is generally known. I have examined 
oxide films formed on a clean surface of iron exposed 
to air at various pressures and temperatures, using 
the electron diffraction reflection method, and have 
been able to ascertain the condition for the formation 
of these oxides. 



100 200 300 400 500 600 700 800 900 1000 


OxukHum GemperoZure (X) 

Fig, 1. 

The iron specimens, after being etched to remove 
any polishing effects, were heated to definite tempera¬ 
tures in a highly evacuated tube and then oxidized 
by introducing air at definite pressures. After an 
appropriate period of oxidation, the tube was again 
evacuated as quickly as possible and in tho mean¬ 
while cooled in two or three minutes to room tem¬ 
perature. The space lattices of oxides were determined 
by electron diffraction photographs* The regions 
where the various oxides are formed are shown in 
Fig* 1. The duration of exposure has no effect on 
the resulting oxide except in a few cases. 

The facts that lower oxides are formed at higher 
temperatures under reduced pressures and that pro¬ 
longed exposure does not elevate the degree of 
oxidation but is manifested only in the increase of scale 
thickness are interesting phenomena indeed* These 
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phenomena lead us to the suggestion that iron atoms 
migrate more vigorously towards the surface with 
rising temperature and check any furtlxer oxidation 
of the lower oxides. 

Only the oxide of the structure of Fe,0* type is 
obtainable below 340° C., and considering other parte 
of the diagram this oxide was concluded to be 
y-Fe a O,. The invisible films 1 of passive iron and 
of the iron polished in air and the oxide film * formed 
in air below 200° 0. were recently concluded to be 
y-Fe t p a . These two cases are inoluded within the 
y-FegOg region of the diagram. 

In other investigations*, the transition point 
betwoon y-Fo|0# and a-Fe # Oj was indistinct; 
but in this work it was ascertained that the point 
lies almost at 340° 0., and in the immediate vicinity 
of this temperature both oxides are formed in almost 
amorphous state. The ordinarily impossible tran¬ 
sition from a-FcgO* to y-Fe a O t was verified to be 
possible by maintaining the temperature of this 
nearly amorphous a-Fe*0 # at 330° C, 

Specimens heated at 200° C. and 260° C. for a short 
whilo produced an extra ring corresponding to 3*4 A., 
besides the diffused y-Fe t O t pattern, which dis¬ 
appeared on further heating. It is hoped that better 
identification may be arrived at for this unknown 
primary oxide from a different angle. 

Experimental details and technique will be re¬ 
ported in the Scientific Papers of this Institute. 

I wish to express my thanks to Dr. I. Iitaka and 
Mr. S. Miyake for their kind guidance. 

Taxed Iimori. 

Institute of Physical and Chemical Research, 

Tokyo. July 6. 

1 IiiakA, I., Miyake, S., and Iimori, T. f Natuhb, 188, 166 (1937), 

1 Miley, H. A., Iron and Steel Inst. } Cameoie Sehol. Men i., 89, 209 
(1936). 

• Fricke, R., and Zorrweok, W., Z . Klektrachem,> 48. 54 (1987). 
Miyake, S., Sei. Pap. I.P.C.R., 81, 166 (1937). 


0-Decay as due to a Neutrino Shower 
According to the Fermi theory of 0-deoay, the 
0-curve representing the number of electrons with ft 
given energy lying in the interval of the transition 
energy of the nucleus, is governed by a statistical 
factor which may, however, be deduced in a simple 
manner as shown by Uhlenbeck and Goudsmit. 
Experimental curves indicate the existence of a 
marked asymmetry about half the transition energy 
of the nucleus, while the statistical factor in the 
Fermi theory is practically symmetrical. 

If we imagine the final process to consist of a 
shower of neutrinos (the number in the shower 
depending on the transition energy of the nucleus), 
with intermediate stages, the asymmetry can reoeive 
a simple explanation. Indeed, following the basic 
transformation pictured by Fermi and assuming the 
Jordan formulation that a high-energy electron 
makes a transition to a lower energy state with the 
emission of two neutrinos tho total energy of which 
is equal to the transition energy of tlie electron, we 
can follow the shower production in a way analogous 
to Heisenberg’s theory. The transformations in the 
0-decay would bo 

+ «+»,. (Fermi) 
e -*> s 1 4 4 nil, ) f T * v 

^ *U + n* -f w* f (Jordan) 

resulting in ' - ‘ 

N -*■ P -4- w* 4* W# ; .44^" 
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where N r F, > and n stand for neutron, proton, 
electron and neutrino. The electron e# may further 
undergo a Jordan transformation depending on its 
energy in the field of the nucleus. The number of 
electrons with lees than half the transition energy of 
the nucleus would be greater than that of those with 
energy greater than half the transition energy as 
there would be the tendency for the higher energy 
electron to undergo the Jordan transformation, thus 
resulting in an asymmetrical curve representing the 
number of electrons with a given energy. 

N. S. Naoendra Nath. 

Andhra University, 

Waltair. 

July 11. 


An Inexpensive Low-Temperature Thermostat 

Since the low-temperature thermostats on the 
market involving an electric refrigerator and tem¬ 
perature regulator are very expensive, it is possible 
that the following easily constructed apparatus 
(Fig. 1) may prove of value to many research workers. 
It was designed for the purpose of subjecting small 
aquatic animals to a constant temperaturo over a 
range of 0. Our present apparatus will 

maintain a constant temperature ± 0 • 1 0 C. Working 
at 5° C. it will consume approximately $ cwt. of 
ice in 100 hours. 


Fig. I. 

It consists of two tanks, A a large reservoir con¬ 
taining ice and water, and a small thermostat bath B, 
both of which are well insulated with powdered oork. 
A constant temperature in the bath B is maintained 
by a controlled circulation of water between it and 
the ice tank through the insulated tubes D and E. 
This flow is induced by a stream of air bubbles enter¬ 
ing via 0 and streaming up the tube into the cup Af» 
thus raising the level of the water in the latter and 
earning a flow via E into the ice tank. This is com¬ 
pensated by a back flow of cold water into the bath 
through D. The air is first cooled by passage through 
a coil at the bottom of the ice tank in order to prevent 
subsequent condensation in the thermo-regulator. 
Any water condensed in the coil is forced up and 
in the trap 0. The air can then pass (1) 
through O to the circulator already described; 
(2) vk the tohiol-meroury gas regulator K to the 
Or <»}bubbler L. When the 
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bath temperature falls lower than that required, the 
air passage through the regulator is open and the 
tube diameters and taps are so adjusted that alt the 
air is passing into the bath through the bubbler P, 
thus keeping the water stirred. When the temperature 
rises as a result of inevitable heat leakage from 
the air, the bubbler P is stopped by the rise of 
the mercury in the regulator and the air passes 
through the circulator and the bubbler L. The 
result is that the bath temperature is lowered 
by inflow of cold water while stirring is still 
maintained. The well-insulated lid of the thermo¬ 
stat bath is in two halves, one, J, into which are 
inset the thermometer, thermo-regulator and con¬ 
nexions, and the other, //, which is removable in 
order to give access to the experimental vessels 
resting on a wire tray. The lid C of the ice tank 
is weighted and so arranged that it touches the 
surface of the water at the required level. This 
prevents alteration in level due to melting of 
floating ice ; that due to specific gravity changes 
is not sufficient to affect the apparatus and is 
readjusted when the ice is renewed. Prepara¬ 
tory to addition of more ice, the tubes D and E 
must bo shut while the water is run off through F. 
An overflow N from the thermostat bath must be 
provided. 

It is, of com so, essential that the insulation 
should be protected against damp from the air 
or from possible leakage over the 
edges of the tanks, and that the 
tube connexions are thoroughly 
firm and watertight. There is no 
*- doubt that the efficiency and 
sensitivity of our present appar¬ 
atus could be increased by im - 
provement of certain details, par¬ 
ticularly in insulation and in the 
form of the thermo-regulator. In 
the absence of a compressed air 
supply, we have found a Grafton 
electric aquarium aerator to be 
thoroughly satisfactory. 

The apparatus could be used as 
a cold aquarium for larger animals 
if the bath B were made of glass 
or porcelain and the water ciren- 
p lated between this and & vessel 
k suspended in A and surrounded by 
"* the ice and water. It might also 
be adapted for use at temperatures 
below 0 6 0. if brine were used, cool¬ 
ing being done by the suspension of a vessel in A 
containing a block of solid carbon dioxide. 

L. C. Beadlk. 

F. A. Booth. 

University of Durham College of Medicine, 

Newcastle -upon-Tyne. 


Production of Thin Gold Films 
In view of the interest attached to tlie investigation 
of the physical properties of thin metallic films, a new 
and easy method for producing such films of pure 
gold would seem to have special significance. 

Certain organo-gold compounds or their derivatives 
and, particularly the simplest of such compounds, 
namely, diethylmonobromogold*, {Att(C 1 H|) t Br] f , 
when dissolved in a suitable solvent such as ethanol 
to which alkali is added, undergo an interesting 
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decomposition even at the ordinary temperature; 
the solutions become deeply coloured like those of 
colloidal gold and in a short time (seven to nine 
minutes at the ordinary temperatures) gold is de¬ 
posited as a coherent film. 

Brilliant films have been deposited on suitably 
prepared glass and other surfaces. By reflected light 
they appear as massive gold and by transmitted light 
they show the characteristic colours of thin gold 
films. The films are capable of being polished, but 
they can be produoed in such a manner as to render 
this unnecessary. The thickness of the films can be 
varied by altering the conditions of the reaction and 
the quantities of the reactants. 

The necessary starting material being available, 
the pure gold films are actually more easily produced 
than those of silver and are much more chemically 
inert. In spite of their opulent appearance as mirrors, 
the films of pure gold produced so readily and de¬ 
posited on glass, etc,, may have considerable scientific 
application. 

Charles 8. Gibson. 

Chemistry Department, 

Guy’s Hospital Medical School, 

London, S.E.l. 

July 21. 

1 Gibson and co-workers, J. Chem. Noe., 2531 U9H0); 2407 (10311: 
860 (1034); 1024 (1935); 324 (1930). Gibson, Provision*! Vatenfc 
Specification, 17201/1937. 


Spontaneous Electrical Charge of Fine 
Coal Dust 

In the last paragraph of their letter on “Some New 
Characteristic Properties of Certain Industrial Dusts’* 
in Nature of May 1, Prof. H. V. A. Briscoe and 
colleagues state : “On several occasions we have 
found tliat fine dusts which have become aggregated 
by settlement or have been for some time exposed to 
air appear to be muoh less reactive than when 
freshly formed, ...” In this connexion I have 
obtained interesting evidence which has specific 
reference to the varying liability of fine dusts to 
spontaneous electrical charging also dependent upon 
pre-treatment. 

Two samples of the same coal dust were respec¬ 
tively maintained at 80° C. in an oven for 24 hours 
and 36 hours, the latter lxnng periodically stirred 
and turned. Representative results of the voltages 
generated on circulating these dusts were r 



Voltage of generated charge 
at same capacity 

Weight 

24-hour sample 

344-0 

3 gm. 


747-5 

5 gm. 

36-hour wimple 

270-0 

3 gm. 

»» »» 

589-0 

5 gm. 


The ratio of charge generation is approximately 
1 *25 : 1 for 24 hour to 36 hour samples. 

The residue of the 24-hour sample was then 
retained in the desiccator at n.t.p., whilst the 30-hour 
sample residue was further heated in the oven, and 
the charge divergences were confirmed as follows : 

Voltage of generated charge 

at. same capacity Weight 

Desiccator wnple 234 0 2 gm. 

Oven aamplc 64*5 2 gm. 

Fresh Munplee of the same coal dust wore then 
uesd. and after varying treatments of sub-divided 


samples (2 gm. each), were found to generate charge 
as follows: 

Voltage of generated charge 
Treatment at tame capacity 


1 . 

Iu desiccator overnight. 

256-9 

2. 

In oven 1 hour 

205-4 

3. 

No. 2, after 24 hours In desiccator 

240 8 

4. 

Several day* in oven 

112 0 

5. 

As No. 4, but turned over many times 

87-8 


The continuing loss of electrical activity with age 
of dust is shown. 

From 1 and 2, drying with heat produces a lower 
charge than drying at normal temperature, hence 
charge variation is probably due to a heating effect, 
for example, either oxidation or gaseous adsorption 
on particle surfaces, or both. From 2 and 3, as the 
regeneration of activity on cooling in desiccator is 
not likely to >>e due to reversal of oxidation, it is 
likely to bo due to gas ro-adsorbed on cooling in 
desiccator to replace gas driven off by heating in 
oven. From 3, 4 and 5, as heating and agitation 
continue, electrical charge progressively decreases 
The decrease, therefore, is probably duo to continuing 
de-adsorption. 

It seems, therefore, that the tendency to spon¬ 
taneous electrical activity of a coal dust decreases 
with age of dust and with probable decrease of 
adsorbed films or molecules on the dust particles, 
and increases, despite age, with increase of such 
adsorption. 

S. C. Blacktin. 

20 Denton Aventio, 

Leeds, 8. 

June 10. 


Stereochemistry of the Sterols and the Bile Acids 

Although the stereochemistry of the A and B 
rings of the sterols and allied substances has been 
vory fully developed, the evidence for the stereo¬ 
chemical configurations of the other rings rests on 
less secure grounds. The evidence for the tram fusion 
of the B and C rings rests solely on the requirements 
of a flat molecule as addueod from X-ray data, while 
that for the tram fusion of rings C and D is based on 



(i) (ii) 


the isolation of the tricarboxylic acid (i) by the step¬ 
wise degradation of 12-ketocholanio acid 1 and 
desoxyoholio acid*. This acid on pyrolysis gave an 
anhydride which on hydrolysis furnished an isomeric 
tricarboxylic acid. It was, therefore, deduced that, 
the former acid had a tram configuration, from 
which it was assumed that the fusion of rings C and D 
was originally in the tra?i& position. This conclusion 
would seem to be sound provided that no inversion 
occurred in the degradation, a loop-hole which cannot 
be excluded. 

Recent work on the relative stabilities of c4s and 
#*»»* hydrindane derivatives leads to a different 
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ex]>ectation and, in fact, the result of the catalytic 
hydrogenation of (Lergostenol (n) strongly suggests 
that rings C and D are in cis relation. Laucht 1 has 
shown quite conclusively that the double bond in 
this substance occupies the C u:in position. The 
original stereochemical configuration of the C and l) 
rings has, therefore, been destroyed, yet, on catalytic 
hydrogenation in neutral solution 4 and even in 
acetic acid 6 (a solvent known to favour the formation 
of a cia configuration), (5-ergostenol yields the same 
ergostanol as that obtained by the complete reduction 
of ergosterol. Ergostanol must, therefore, include a 
cis fusion of the C and D rings. As ergostanol is 
known to possess the alio- cholanic configuration, it 
would appear from this line of evidence that the 
C and D rings in the sterols and the bile acids are in 
cis relation also. 

This result also supplies confirmatory evidence of 
the trmw fusion of rings B and C , since, in the wander¬ 
ing of the double bond from ring B to ring D t the 
former two rings would be expected from known 
analogies to adopt their more stable configuration. 
This is further supported by the fact that inversions 
of 7-keto derivatives analogous to the facile iso¬ 
merization of dehydrohyodesoxycholic acid to 3 : 0- 
diketoaWo-eholamc acid have never been observed. 

D. A. Peak. 

Dyson Perrins Laboratory, 

University, Oxford. 

July 8. 

1 Wietand and Oano, Z. phyeiol . Ch<em., 216, 01 0633). 

• WkUnd and Schllehfctng, Z. phyeiul. Chem 184, 276 (1924). 

•Laucht, Z, phyrtoh Chem., 287, 236 0935). 

4 ItHindel and Walter, Ann., 452, 45 (1627). Hullhron and Wilkin¬ 
son, J. Chem . Hoe., 1708 (1632). 

* Hart and Btnemm, ,7. Atner. Chem. Sac., 54, 1073 (1632). 


The Cw-form of Azobenzene 

Dimi no determinations of the solubility of azo- 
benzene, in which a photometric method of analysis 
was used, an apparent lack of reproducibility was 
traced to on increase both in the light absorption of 
standard solutions and in the concentration of 
saturated solutions, on exposure to light. The 
increases reached steady values after sovoral days’ 
exposure in a thermostat tank in a north-lit room. 
The increase of adsorption was shown to be nearly 
independent of light intensity, solvent and concentra¬ 
tion, but was reached much more rapidly in bright 
sunlight—a few minutes sufficing for a A//2000 
solution in a glass bottle. The phenomenon, per¬ 
sisting after repeated recrystallization of the azo- 
benzene, seemed consistent only with a reversible 
formation of a polymer or isomer, both forward and 
backward reactions being activated by light and the 
thermal reaction being very slow at ordinary 
temperatures. 

The second form was found to be distributed 
between immiscible solvents much more in favour 
of the more polar one than is ordinary azobenzene 
and a method of separation based on this property 
was devised. 5 gm. of azobenzenc were dissolved in 
250 c.c, of acetone and the solution exposed to 
sunlight for several hours. The following operations 
were then carried out in dim light. 350 c.cm. of 
water were added, the mixture cooled, filtered and 
extracted with 40 c.o. of light petroleum. The 
azobenzene left in the aqueous layer would have been 
extremely small if the acetone solution had not been 
to light. That actually remaining was 


extracted by chloroform. The procedure was several 
times repeated and the chloroform extracts united, 
dried and evaporated down in vacuo . The product 
was crystallized from light petroleum between 25° 
and —15° C. 

Solutions of successive crystal fractions were made 
up in acetone. The first few fractions had a constant 
absorption coefficient for the blue light used (that 
transmitted through a Kodak ‘Wratten No, 47’ 
gelatin filter) and this was 2T7 times that of Ordinary 
azobenzene. On exposure to sunlight, the absorption 
of these solutions fell to a constant fraction, 0*81, of 
the original value. That of ordinary azobenzene 
rises on exposure to l *32 of the original, the exposed 
solutions thus having identical absorption. It was 
assumed that the first crystal fractions were the pure 
second form. The equilibrium mixture would contain, 
therefore, about 27 per cent of the second form. 

The melting point of the second form is at least 
one or two degrees higher than that of the normal 
form ((58° C.). Successive determinations on the same 
samplo gave melting points progressively lower at 
first, passing through a minimum at about 35°, and 
then rising to 08° C. Some t hermal reversion may 
havo occurred before the first determination, and the 
exact melting point is therefore in doubt. Thermal 
reversion is undoubtedly qinekor in the liquid than 
the solid state, but some reversion had occurred in 
crystals that had boon exposed to strong sunlight. 
In a sealed tube, with a mercury manometer attached, 
in which the azobenzene occupied about 1/10 of the 
enclosed air space, thermal reversion took place at 
100° 0. without change of pressure. 

The polar character of tho second form, which 
proves almost conclusively that it is tho ha- isomer, 
a suggestion first due to Prof. S. Sugden, is indicated 
by its greater solubility, despite the higher melting 
point, in polar solvents, and smaller solubility in 
petroleum. Determinations of the dipole moment in 
benzene solutions, made by Dr. R. J. W» Le F6vre, 
give a value of 3*0 Debye units. The apparent 
moment of the ordinary trans- form increased on 
exposure of a solution to light from zero to 1 *4-1 *5 
while that of the cts-form decreased to the same value. 
The change indicates that the equilibrium solution 
contains between 20 and 25 per cent of the tie- form, 
in good agreement with an approximate estimate of 
21 per cent by the j>hotometric method, this value, 
in a c. 1 per cent solution in benzene, being some* 
what lower than that, 27 per cent, found in much 
more dilute solution in acetone. 

G. S. Hartley, 

Sir William Ramsay Laboratories 
of Inorganic and Physical Chemistry, 

University College, 

London. 

Transformation of Hydrate Cellulose into Native 
Cellulose 

If cellulose is precipitated from solution or liberated 
from its compounds with sodium hydroxide, the space 
lattice (o^8*14 A., 6-10*3 A., c^9*14 A., pwfiS 0 ) 
differs from that of native cellulose (a«=»8*35 A M 
6^10*3 A., c»*7*9 A., fL^84°). In this form it is 
known as hydrate cellulose, although it is in fact of 
the same analytical composition as the native form, 
and is free from water. Hitherto it has not been 
possible to convert one modification directly into the 
other j it was possible to pass from native cellulose 
via alkali cellulose to hydrate cellulose, and from this 
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(as Barry, Peterson and King 1 showed recently) by 
way of the ammonia compound back to native 
cellulose. Moreover, Hess and Gundermann* have 
described the appearance of native cellulose along 
with hydrate cellulose during the washing out of 
alkali cellulose at 100° C. Wo find, however, that it 
is possible to convert hydrate cellulose directly into 
native oellulose. 

When strongly stretched hydrate cellulose in the 
form of viscose silk ‘Lilienfeld silk’ is heated for 
half an hour in water at 200° C., the X-ray diagram 
shows interferences characteristic of native cellulose 
as well as those of hydrate cellulose. The same 
diagram is obtained after treating viscose with 
boiling formamide (200° C. for half an hour). If the 
fibres are heated in formamide to 140° C. t less native 
cellulose is formed than at 200° C. ; after half an 
hour in glycerine at 250° C. the hydrate cellulose is 
converted almost completely into the native form. 
If the fibres are loft for eight days in water at 200° C., 
very little more native cellulose is formed than after 
half an hour. 

The same experiments were made with hydrate 
cellulose obtained by the meroerization of ramie. It 
was found that under the same conditions leas native 
cellulose was formed from this material than from 
Lilienfeld silk. 

Dry viscose heated for twenty minutes in a high 
vacuum at 200° C. remains unchanged ; but after 
ten minutes at 300° 0. a little native cellulose is 
formed. Water and other dipole-containing liquids 
appear to increase the rate of transformation very 
considerably. 

Native cellulose (ramie) after heating for five days 
in wator at 150° C. remains unchanged. We conclude 
that at least over the range of temperature covered 
by these experiments native cellulose is the stable form, 
and hydrate cellulose the non-stable. 

As already indicated, Hess and Gundermann ob¬ 
tained native cellulose by the action of water at 
100 Q C. on alkali cellulose. We have been able to 
detect native cellulose in preparations which were 
washed out at 60° C. If decomposition and washing 
out take place at 20° 0. and the preparation is after¬ 
wards heated, no native cellulose is formed even at 
100° C. On dipping fibres of alkali oellulose into 
formamide at 140° 0, the product obtained is almost 
entirely native cellulose. In all these oases, therefore, 
the temperature necessary for the formation of native 
cellulose is considerably lower than that required for 
the transformation of hydrate cellulose as such into 
the native form. 

KURT H. MEYER. 

Chemistry Department, N. P. Bapenhuizen, jun. 

University, 

Geneva. 

July 14. 

1 J. Amor. Chem. Soc., 68, 983 (1936). 

1 H«r. deuUch. chtm. 0##., 70. 627 (1037); mo also Hess and 
odlafoorator* In Z. phy$. Chm „ B, 7, 7 (1030). 


Isolation of Ascorbic Acid from Urine 
Hinsberg and Ammon 1 have been unsuccessful in 
an attempt to isolate ascorbic acid from urine. 
Recently E. C. Noyons* has described a method for 
the isolation of ascorbic acid from tomato juice 
involving chromatographic adsorption, and has 
announced his intention of applying a similar pro¬ 
cedure to the isolation of ascorbic acid from urine. 


URE 

We have been engaged for a considerable time on 
this problem and have finally isolated from urine a 
small amount of a crystalline dinitro-phenyl hydrazine 
derivative which appears to be that of ascorbic acid. 
Its melting point (260-271 imoorr.) agrees with that 
of the similar derivative prepared from pure ascorbic 
acid (m.p. 270-272) and the crystalline forms appear 
identical. A mixed m.p. with the dinitro-phenyl 
hydrazine derivative of the pure vitamin shows no 
depression (m.p. 271-272). The reliability of the m.p. 
determinations has been checked by taking a mixed 
m p. of the 2 : 4 dinitro-phenyl hydrazine derivatives 
of ascorbic acid and saUcylaidehyde (m.p. 249). A 
very marked dopression was observed, both in this 
case and in another where a mixed melting point of 
two different hydrazones with very similar melting 
points was taken. 

This work is being continued, and we hope shortly 
to be in a position to give a more complete account 
of this investigation. 

C. P. Stewart. 

Bio-chemical Laboratory, Harold Scarborough. 

Royal Infirmary, P. J. Drumm. 

Edinburgh. 

July 21. 

1 Hina berg, K., and Ammon, R., Biocbem. Z>, 888, 102 (1980). 

• Noyons, E. C. t Ada. Bm\ yeertonduxt, 7, 79 (1037). 


A Diene Synthesis applicable to the Sterol Group 

This method is regarded as the most promising yet 
adumbrated in that it reduces the problem of the 
synthesis of cholesterol or its stereoisomerides and 
analogous substances to the much simpler one of 
preparing a monocyclic and a bioyclic intermediate. It 
seems to bo especially important that the double bond 
of cholesterol is placed by this synthetic process in the 
correct position and that unlike many other diene 
syntheses the method can be used to introduce the 
angle-methyl groups. 

l-Methyl-2-vinylcyclohexene (i), obtained from the 
known 2-methylcyolohexenylethyl alcohol by an 
application of the xanthogenate reaction, condenses 
with maleic anhydride in benzene solution with the 
formation of the anhydride (n), m.p. 111*6°. This and 
the related dibasic acid, m.p. 171°, afforded analytical 
values tallying with theoretical anticipations. 

With orotonaldehyde the diene furnishes an adduct 
the dinitrophenylhydrazone of which has imp. 192° 
and analysis of which agrees with the formula 
Ci*Hm 0 4 N 4 . The 2 : 4-dinitrophenylhydrazone of the 
adduct (m) from the dione and cyclohexanone has 
m.p. 164° and gives satisfactory figures on analysis. 



(I) (IX) (HU) 

Fig. L 

The constitutions of the intermediates now re¬ 
quired for the synthesis of substances containing the 
cholane skeleton are obvious on inspection, and 
attempts to make some of them are in progress, 

A, B. Meggy. 

Dyson Perrins Laboratory, R, Rcmorse*. ; 

University of Oxford. 

July 20. 
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Antimicrobial Action of Some Aromatic Compounds 
Numerous recent researches have dirocted our 
attention to the antimicrobial action of various 
aromatic amino or nitro compounds containing 
the following functional groups : sulphamide, 
R—SOgNHg; thio, R—S—R'; dithio, R—S—S—R'; 
sulphoue, R—SO a —R/; thiophenol, R—-SH; sulphinic 
acid, R—-SO t H. By chemical analogy with the arsenic 
compounds in which the arson oxide group shows in 
vitro a very high parasiticidal activity, we have been 
led to a study of the para substituted aromatic 
sulphoxides. 

Experiments on mice have proved that 4 :4'* 
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diacetylaminodiphenyl sulphoxide (m.p. 292° C. un- 
corr.) and also other sulphoxides, symmetrical or 
asymmetrical, containing the groups OH, NH f or 
NO t in the para -position, administered by mouth, 
show an extremely high curative activity not only 
against Streptococcus, but also against experimental 
gonococcal infection. 

Andk^ Girard. 
Andre Ray. 

Laboratoire do Recherohes Guy Richard. 
des Etftblisseinents Roussel, 

11 Square du Port Royal, 

Paris (XIII®). 


Points from Foregoing Letters 


By feeding a dog with oil and with radioactive 
phosphorus (as sodium phosphate) and then deter- 
mining the proportion of ‘labelled* phosphorus in the 
lecithin of the blood and of the intestine, Prof. Cl. 
Hevesy and E. Lundsgaard find that the additional 
lecithin found in the blood contains only a small 
amount of the active phosphorus, and conclude that 
during the absorption of neutral fats lecithin is 
formed outside the intestinal tract. 

Drs. J. R. Edisbury, J. A. Lovern and R. A. Morton 
state that fisli viscera other than liver contain 
vitamin A, and that halibut viscera constitute a very 
rioh and hitherto neglected source of the vitamin. 
Evidence is adduced that vitamin A in liver is, at 
least in part, associated with protein. 

From the intensity of the components of the hyper- 
fine structure of the resonance line of potassium, Dr. 
D. Jackson and H. Kuhn deduce that the magnetic 
moment of K39 is positive, and that the nuclear spin 
has a value of 3/2, in agreement with the findings 
of Millman, Fox and Rabi. The centre of gravity 
of the components of K41 overlaps the weaker com¬ 
ponent of K39. 

An increase in the number of kicks in a ‘neutron* 
counter when placed inside a load chamber leads 
B. Arakatsu, K. Kimura and Y. Uernura to assume 
that neutrons are liberated from lead by oosmic ray 
photons. When the lead chamber is filled with paraffin, 
a further increase in the number of kicks of the counter 
is observed. 

Investigations of oxide films on iron by means of 
electron diffraction throws further light on the three 
oxide layers (composed of ferrous, magnetic and 
ferric oxide). T. Iimori gives a diagram showing the 
legions of stability of the various forms of iron 
oxide and concludes that, with rising temperature,, 
iron atoms migrate more vigorously towards the 
surface and check any further oxidation of the lower 
oxidea. 

N. S. Nagendra Nath states that the asymmetry 
in the ourve showing the energy distribution of the 
electrons emitted by radioactive substances ((3-decay) 
is explainable on the assumption that the final 
process consists of a shower of neutrinos, the number 
in the shower depending on the transition energy of 
the nucleus. 

low-twnperature thermostat, useful 


also as a cold aquarium, is described by L. 0. Beadle 
and F. A. Booth. A constant temperature is main* 
tained by means of a controlled circulation of water 
from an ice tank, the flow being induced by a stream 
of air bubbles in a connecting tube. 

Prof. C. S. Gibson directs attention to the pro¬ 
duction of thin gold films or mimim on glass and other 
surfaces by deposition from organic gold compounds 
such as dietbylmonobromogold. 

Dr. S. C. Blacktin describes experiments indicating 
that, with a fine coal dust, its spontaneous electrical 
activity varies with the treatment to which the dust 
is submitted, and that such activity seems to increase 
with the increase of adsorbed material on the par¬ 
ticles and to decrease with decrease of such adsorbed 
material. 

D. A. Peak discusses the evidence concerning cer¬ 
tain assets of the struetui'o of sterols and bile acids 
and suggests that the fusion of the C and D rings is 
in the cis and not in tram position as hitherto believed. 

The Reparation of the ds form of azobenzepe by 
extracting an acetone solution exposed to light with 
water and then further extracting the aqueous solu¬ 
tion with chloroform is described by G. S. Hartley. 
The cis and tram forms come to equilibrium under 
usual conditions, the change being activated by 
light. The cis form has a greater absorption co¬ 
efficient for blue light and its molting point is some¬ 
what higher than that of normal azo benzene. In 
benzene solution it has a dipole moment of 3*0 Debye 
units. 

By beating strongly stretched hydrated cellulose 
(visoose silk) for half an hour at 200° C. in water or 
in formamide, Prof. K. H. Meyer and N. P. Baden- 
huizen, jun., find that it is changed into native 
cellulose, as shown by X-ray diffraction patterns. 
The authors consider that at 2OO°-3O0° C. native 
cellulose is the stable form and hydrate cellulose is 
the non-stable. 

A small amount of a crystalline dinitro-phenyl 
hydrazine derivative which appears to be that of 
ascorbic acid has been separated from urine by Dr. 
C. P. Stewart, H. Scarborough and Dr. P. J. Dmmm. 

A diene synthesis which may help towards the 
synthesis of cholesterol and similar substances is 
described by A. B. Meggy and Prof. R, Robinson. 
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Research Items 


'Woman Marriage* in Dahomey 

Tax institution of a form of marriugo in which 
one woman takes another to wife has boon recorded 
in Africa among peoples so far distant from one 
another as in northern and southern Nigeria, the 
Anglo-Egyptian Sudan and the Union of South 
Africa. It was observed by Dr, Melville J. Herskovits 
in Dahomey in 1031 {Africa, 10, 3). Dahomean 
marriages take thirteen different forms, falling into 
two general classes, in one of which, ‘woman-with - 
money’ are comprised all forms in which the marriage 
dues are paid by the spouse to the bride’s father, 
while in the form 'friend-custody’ no such payment 
is made. A woman may marry another woman, 
paying tho (hies and performing all the duties re¬ 
quired in the first class; but nevertheless her 
marriage is spoken of as if it belonged to the second. 
In the first class of marriage the resultant offspring 
are under the control of the father ; but in the second 
the mother retains control of her children. Woman 
marriage is rare among commoners, hut frequent in 
upper-class families, particularly among royalty. It 
is based on the fact that women frequently become 
woalthy. They may then wish, especially if barren, 
to build up a compound of their own. To effect this 
a wife is married to whom the ‘husband' admits a 
male friend or member of her household, the children 
who may result being regarded as her own, and 
competent to inherit the property of the house she 
has built up on this basis. The marriage does not 
necessarily unply homosexual relations. The motivat¬ 
ing force, the desire for prestigo and economic power, 
reflects the dominant Dahomean patterns of thought 
and the fundamental forces that underlie their be¬ 
haviour. No stigma is attached to the parties con¬ 
tracting such marriages, and in faot the woman 
‘husband' is respected on account of her wealth and 
the number of persons she controls in her compound. 

Prontosil in Puerperal Infections 

In the Section of Obstetrics and Gynaecology of 
the British Medical Association during its recent 
meeting in Belfast, Mr, G. F. Gibberd opened a 
discussion on the use of prontosil and similar com¬ 
pounds in the treatment of puerperal infections 
caused by haemolytic streptococci, After a prelim¬ 
inary reference to dosage, he oompared a series of 
157 cases of puerperal infection treated at Queen 
Charlotte’s Hospital with a control series treated in 
this hospital during the last two years before the 
introduction of the now drug. The death-rate was 
much reduced, and the time spent in hospital was 
much shorter in prontosil - treated cases. Dr. Doris 
Brown reported on the use of prontosil in the Royal 
Maternity Hospital, Belfast. For the three years 
before the introduction of prontosil the death-rate 
for cases of septicaemia was 87 *5 per cent, and the 
mortality for all cases due to infection by the htemo- 
lytic streptococcus was 23*5 per cent. Since the use 
of the drug the death-rate in cases of septicaemia 
was 28*57 per cent, and for all cases of puerperal 
infection 6*6 per cent. Prof, Chassar Moir referred 
to the remarkable effect prontosil had in combating 
A ooli infections of the urinary tract. 


Factors of Vocational Guidance 

In an article in the Human Factor (11, Nos. 7-8), 
Dr. Oesor discusses the problem of vocational 
guidance. He believes that while most people 
acknowledge its importance, few recognize its com¬ 
plexities. He analyses some of the psychological 
aspects affecting individual coses, and points out the 
interrelation between these and aooial and economic 
factors. He considers tho problem for those who leave 
school at the age of fourteen years. Economic and 
social factors, he says, limit tho individual’s sphere 
of choice. Th© child of poor parents must earn an 
immediate living ; an individual may have both the 
ability and the inclination to enter a certain trade, 
but may be forced by the condition of the labour 
market into another for which ho has the ability but 
not the inclination ; opportunities of employment 
vary in different neighbourhoods ; the social status 
accompanying each occupation varies ; the tradition 
of the family circle will give arbitrary value to certain 
kinds of work. The psychological factors fall into 
two parts : those that determine technical ability, 
and that depend on physical, temperamental and 
intellectual endowments; and those that determine 
personal choice and preference. Physical and intel¬ 
lectual endowments are measurable); but tempera¬ 
mental fitness is more difficult to assess, and together 
with the factors determining personal choice has its 
source in unconscious mental processes. Thus the data 
that are required for adequate vocational guidance 
rang© from the more general psycho-biological 
through social and economic to the deeply individual. 

Sexual Periodicity 

In a paper (Pror. Hoy. Soc., B, 123, 413 ; 1937) 
which is really a supplement to the Croonian Lecture 
given by him in 1936, Dr. F. H. A. Marshall sum¬ 
marizes evidenoe of tho factors controlling the 
sexual seasons of various animals. Ruminants breed 
when the days are getting shorter, whether they live 
in the northern or the southern hemisphere. Individual 
ruminants which have been transported across the 
equator have been known to adapt themselves at 
once, and have two rutting seasons in one year. 
Ruminants on the equator usually have no sexual 
season. Most other mammals breed in the spring, 
and species transferred from the northern to the 
southern hemisphere conform to the seasonal con¬ 
ditions of the south. The same is generally true of 
birds. Rowan showed that, in some birds in any 
event, the lengthening of daylight was the important 
factor causing the onset of the sexual season. Similar 
experiments have been done with various other 
animals, and although it has frequently been found 
that light increases sexual activity, this is not always 
so. 

Biology of Plankton Animals 

Much information of interest is given on the 
biology of three important plankton organisms, 
Calanus ftnmaw&icu#, Sagilta sttom and Stt&iita 
dtgans, in the North Sea by R. gh Wimpenny (Mki. 
Agrio. Fish., Fishery Invest., Ser. II, 16, No* 3,1036, 
PP- 1-33* 1037), The seasonal observations have beeu 
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baaed mainly on a line of stations between Flam- 
borough Head and the south-west patch of the 
Dogger Bank. Detailed observations were made on 
the breeding, growth and feeding of the three species, 
and have afforded a welcome extension to somewhat 
similar knowledge gained at Plymouth and Millport. 
All three species tended to be smaller than at Ply¬ 
mouth ; this was thought to be connected with the 
shallow conditions of the southern North Sea, there 
being, for example, a decrease in size of 8. aetoaa 
in the North Sea from north to south. The breeding 
periods of Sagitta also appeared to be fewer than at 
Plymouth. It appears that 8, setosa is characteristic 
of mixed North Sea or ‘Bank’ waters, while the 
other two species occur in water of more oceanic 
origin. Additional information is given on the 
relation between zooplankton and phytoplankton, 
and the suggestion is put forward that phytoplankton 
concentrations may play the part of breeding and 
nursery grounds for zooplankton species. 

Bacteriosis of Cherry Trees 

The serious damage caused by bacterial ‘die-bock’ 
of sweet cherries in many English orchards is de¬ 
scribed in a recent paper by H. Wormald ( J. Pom . 
and Hort. Sci., 15, 1, 35 ; 1937). The symptoms 
consist of stem, crotch and branch cankers, shoot wilt, 
bud and spur blight, leaf spots and occasionally fruit 
spots. Certain varieties have proved to be commonly 
attacked, and some variotios seem to suffer less 
than others. Two organisms, Pseudomonas prunicola 
and P . mors-prunorum, have been isolated from a 
number of infected trees and are regarded as re¬ 
sponsible for bacteriosis of sweet cherries in Great 
Britain. The latter, which also causes bacterial 
canker in plums, is more widespread. Control is 
difficult, but infection may be reduced by avoiding 
mechanical injury, such as pruning, in autumn, 
winter and early spring. Infected parts may bo 
excised early in the year and the wounds covered 
with an antiseptic dressing. Mercury-glycerine or 
zinc chloride is suggested. Some control has been 
achieved by spraying with Bordeaux mixture in 
autumn, but several varieties suffer foliage damage 
with this treatment. There is no evidence that 
application of lime to the soil induces resistance to 
bacteriosis. Stocks as well as variotios vary in 
susceptibility, and it is possible that suitable resistant 
stocks may be found on which to graft susceptible 
varieties. Some interesting observations on the 
susceptibility of different varieties at East Mailing 
are described (ibid., p. 25) by N. H. Grubb, and 
certain questions of nomenclature and the effect of 
local conditions are discussed. 

Crosses between Radish and Turnip 

Reciprocal crosses were made between radish 
(n 9) and turnip (n 10) by Messrs. L. E. Morris 
and R. H. Richharia { J . Genet.* 34, No. 2). With 
turnip as female parent, 423 dowers yielded 23 seeds, 
19 of which germinated. Their characters indicated 
that they were diploid hybrids. In the reciprocal 
cross, from particular parent plants 123 flowers 
yielded 5 seeds. Two of the resulting plants were 
like radishes (accidental seifs?), one was like the 
Te<%>rocal hybrids and one was triploid, having 
2n 2 chromosomes. It probably came from the 
ifettilization of a diploid radish egg-cell. This triploid 
hybrid Open-pollinated gave a varied progeny, 
including two hexaploids with 2n « 56 which ^re- 
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functional eggs of the triploid plant were chiefly 
triploid, but some had 9 chromosomes and were 
genetically like the radish. The pollen of this plant 
also showed a range from 9 probably up to 3n, but 
when used on radish the functioning grains had 
mostly 9 but some had 10 chromosomes. Triploid 
pollen grains apparently did not function on the 
radish stigma. 

Roaring Sands of the Kalahari Desert 
Mr, A. D. Lewis has recently given an interesting 
account of these sands (8. African Geog . J. r 19, 33- 
49 ; 1936). They lie at the south end of an elongated 
patch of whitish sand dimes near the south-east 
corner of the Kalahari desert, and the roars are 
heard most intensely along the southern face, which 
rises nearly lfK) ft. at a slope of about 1 in 2. Com- 
parod witli the rest of the desert sands, the grains 
are perhaps more rounded and of a more uniform 
size and shape. Mr. Lewis describes two types of 
noise, a roar caused by pushing the sands forward 
in a heaped-up manner and a hum by keeping the 
sand moving slowly down the slope. A very loud 
roar is produced by sitting on the slope and sliding 
down it in slow jerks. In the still of the early evening 
or morning, such a noise is easily heard, like the 
rumbling of distant thunder, at a distance of 600 yd. 
Merely moving the fingers up and down the sand 
produces a roar, the upward motion giving a higher 
note than the downward. Samples of the sand were 
taken in bags to Pretoria, and it was found that a 
roar was obtained by tilting the bag over sharply 
when half empty. If the bags were left open, the roar 
was lost after a few weeks, though it could be restored 
for a short time by heating the sand in an oven. 

Mineral Position of the British Empire 

A remarkably comprehensive • and instructive 
publication on the mineral industries of the British 
Empire lias recently been issued under the above title, 
by the Mineral Resources Department of the Imperial 
Institute (pp. 166, price 4a.). Commencing with a 
comparison between world and Empire outputs of 
all the more important minerals used in 1929 and 
1935, the work goes on to survey the many changes 
bearing on production that have occurred during 
this period. Graphical illustrations of the variations 
in annual outputs of twelve essential commodities 
are given. It appears that the Empire as a whole is 
largely dependent on foreign sources of supply for 
eight mineral products only—antimony, borates, 
molybdenum, petroleum, potash, pyrites, mercury 
and sulphur. Many interesting facts are brought to 
light by the authoritative statistical data presented. 
Thus, in 1935 the Empire produced 36*6 per cent of 
the world’s nickel and 63-2 per cent of the world’s 
asbestos, but both these percentages are considerably 
lower than in 1929. Also, in spite of a greatly in¬ 
creased output of gold, the Empire proportion fell 
from 72-7 per cent in 1929 to 53*3 per cant in 1935. 
There have also been decreases in the Empire per¬ 
centages of chrome ore, manganese ore and diamonds. 
On the other hand, there have been decided increases 
in the Empire percentages of copper and lead ores. 
The total value of the Empire’s mineral output 
during 1935 was about £400,000,000, of which the 
United Kingdom contributed nearly 42 per cent, 
South Africa a little more than 21 per cent and Canada 
16 per cent. It is a striking fact that the value of the 
coal output of the United Kingdom represents about 
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Empire output of all minerals. All who are con- 
cemed with mineral industries or with Empire 
problems in relation to world affairs will find this 
volume indispensable. 

Cyclone Series in the Caribbean Sea 

At a meeting of the Royal Meteorological Society 
on May 26, a paper was read by E. Kidson pitied 
“The Cyclone Series in the Caribbean Sea, October 
17-24 1935”. The author mentioned the view heltj 
by some who hove attempted to apply frontal 
methods of analysis to tropioal oyolones that air which 
has passed across the equator acts as the cold air. 
He referred to fronts found by K. R. Ramanathan 
and K. P. Ramokrishnan in Indian depressions ot 
July and August, in which old monsoon air heated 
over India performed the role of the warm air-mass 
and fresh monsoon air the role of the cold air-mass; 
but stated that in the south-western Pacific the 
colder air of tropical cyclones undoubtedly came from 
higher southern latitudes and not from the far side 
of the equator. The paper is concerned with cyclonic 
developments encountered by the author on two 
occasions when he was crossing the Caribbean Sea 
after passing through the Panama Canal, and i« 
illustrated by a series of synoptic oharts with frontal 
analysis. In these he found more than one ease where 
the warm air-mass clearly arrived from the south or 
south-west after having crossed the equator, in contra¬ 
diction to the theory mentioned above, but in support 
of the observations in tho south-west Pacino. It was 
noted, however, that air entering the Caribbean Sea 
from the south-west has first to cross the oold waters 
south of Panama and that such air wiU tend to be 
chilled in its lowest layers in oonaequonce. This may 
easily lead to the warmth of the current as a whole 
being overlooked and thence to its being mistakenly 
regarded as the oold supply in any frontal development 
on aooount of its relatively low surfeoe temperature. 


Cyclol Theory of the Structure of Insulin 
Until recently the only comprehensive theory of 
protein structure was the polypeptide chain theory 
nut forward by Emil Fischer. This is somewhat 
difficult to reconcile with the globular oharaoter of 
the soluble protein molecules first indicated by 
Svedberg’s ultra-oentrifuge measurements and later 
also supported by X-ray measurements on pepsin 
Sd Si. and It is evidently of the greatest im- 
nortance that other theoretically possible arrange¬ 
ments of amino-acids should be considered. One 
suoh has been examined m detail by Dr. D. M. 
Wrinoh, who has shown that it might be possible 
to unite amino-acid residues through imino links in 
a laminar pattern—the cyclol stmeture. Tiue 
laminar structure may then be folded into a restricted 
number of geometrically plausible spaoe enclosing 
networks. For insulin, Dr. Wrinoh proposes a cyclol 
structure built out of 288 residues united in a net¬ 
work of this kind whioh covers the surface of a 
truncated tetrahedron (Science, 86, 666; 1BS7). 

This polyhedral configuration would give the mole¬ 
cule file globular character required by Svedbergs 
data, and also the trigonal symmetry suggested by 
the X-ray evidence, provided that the actual ammo- 
acid residues are symmetrically distributed over its 
surface. Along the trigonal axis the dimensions of 
the cydol molecule would fit it fairly closely mto the 
oryetel unit Mill, but at right angl es totlu sthcreis 
vmty a*ore wd it i* suggeoted that this 

i »filled barresidues held together by vino ot 


other cations. Very much more 

is, of course, necessary before such a 

be considered established, but m «y ^ {J? “S’ 

struotion of the models proposed is of great interest. 

Projection Television _ 

At a convention of the Institute of Radio 
Engineers held on May 10-12, several papers were 
presented dealing with recent developmente m trie- 
vision. Two of these, by Dr. V. K. Zworykin, Mr. 
W H. Painter and Dr. R. R. Law, desonbed the 
development of a new electron tube by means of 
which an enlarged, projected uaagemeybeobtemed 
of the picture normally seen on the fluorescent scree" 
of a cathode ray tube. Some brief details, with an 
illustration of the device, are given in the June issue 
of Electronics. The tube illustrated contains an 
electron gun capable of delivering about 1-5 mdh- 
amperes at tho cathode, of which about 0-4 nrih- 
ampere is actually delivered to the bean, itsetf. The 
beam is acoelorated by a potential of 10,000 volts 
on tho last anode, and the resulting picture on the 
fluorescent soreen itself, although only 2 m. X if l “- 
in size, is of exceptionally high brilliance. The tube 
is intended for use with a lens of //1*6 aperture, 
and the standard size for the projected picture is 
18 in by 24 in., for which the illumination compares 
favourably with that of the ordinary 16 mm. home 
cinema pioture. The screen material used in this tube 
is principally zinc orthosilicate of carefully controlled 
crystalline structure, which gives a brilliant yellow- 
green light and which is very stable under prolonged 
heavy bombardment. At the meeting referred to 
above, a demonstration of the operation of. this 
projection tube was given by the engineers ot the 
Radio Corporation of Amerioa. A video signal was 
obtained from a still picture using 80 frames a second 
and 343 lines without interlacing. A special screen, 
about three by four feet in size, was employed, and 
the picture obtained was of high brilliance and quality. 
As an additional demonstration, the small screen was 
removed and the image projected on to the Standard 
soreen used for lantern slides. In this case, the picture 
was 8 ft. X 11 ft. in size and was stated to be readily 
visible to all those present in the room, whioh was 
about fifty feet long. 


Masses and Parallaxes of Binary Stats 

Da. C, Barnes has published a paper on the 
statistical determination of masses and pasallaxM of 
binary stars (Afon. Not. Boy. Astro. Soo., OT, 6 {April 
1837), in whioh he submits the mean values of pw 
and (p®*)* for orbits of given ecoentrioity, these 
q uan tities appearing in the equations used far deter¬ 
mining the combined mass and the parallax re¬ 
spectively. In addition, he gives the mean values 
for (pci*)* and (pc#*)* which are required for W0 
estimation of the probable errors. From 124 orbits 
as computed by Prof. B. K. Young, B ii found 
that with the mean value or • between o 
and 1, 7 s - 0*322 and 7 ?» 0-14; from which 
ST* m, 18-9 {a*IP*) and also (p« , )» / * ■» 2 , 38(a'/P*) 1, *‘ 
In the first case, the probable error in a single 
determination is 49par cent, and in theseoond caae 
it is 81 per cent. If a somewhat different mean 
value of e be taken, the numerical wnulta are 
unchanged. For example, if «* ■* 

0-H, the ooeffldentegiven in the abov*-equ*j 

Ganges; for. a considerable / ehtngete*. 
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Royal Society of Canada 

Annual Meeting at Toronto 


T HE annual meeting of the Royal Society of 
Canada was held at the University of Toronto 
on May 25-28, tinder the presidency of Mr. Lawrence J. 
Burpee of Ottawa, who took as the subject of his 
presidential address “The Discovery of Canada n . The 
Flavolle Medal for 1037 was awarded to Dr. F. D. 
Adams, the Lome Pierce Medal to Prof. Stephen Lea¬ 
cock, and the Tyrrell Medal to Mr. Aegidius Fautoux. 
Prof. A. G. Huntsman, consulting director of the 
Biological Board of Canada and editor of its publica¬ 
tions, and professor of marine biology in the Uni¬ 
versity of Toronto, was elected president for the yoar 
1937-38. 

In Section 1 (French, Literature, History, etc.) 
fifteen papers were read, and in Section 2 (English 
Literature, History, etc.) twenty-one papers. 

In Section 3 (Chemical, Mathematical and Physical 
Sciences) 142 papers were presented, 47 by title only. 
One third were presented to the whole Section, the 
remainder to four subsections (Astronomy, Chemistry, 
Mathematics, Physics). Three new fellows were 
elected to the Section : Profs, A. R. Gordon, of the 
University of Toronto ; R. L.. Jeffery, of Acadia 
University, and W. H. Watson, of McGill University. 

The feature of the meetings of Section 3 was its 
presidential address by John Patterson, director of 
the Meteorological Service of Canada, in which he 
outlined recont advances made in this service. The 
necessity of a continuous forecasting service for the 
recent expansion in aviation has given a new impetus 
to research, has led to increase in the number of 
observation centres, and has increased the personnel. 
The address was followed by a symposium by A. 
Thomson and various members of the meteorological 
Staff, in which the results of temperature, water 
vapour content, and pressure distribution in the 
upper atmosphere at various Canadian stations were 
given. Observations at the National Research 
Laboratory, communicated by D. C. Rose, showed 
that the advance of polar front is the cause of varia¬ 
tions in potential gradient. 

Prof. L. Gilchrist presented a paper on resistivity 
measurements at the Chickamauga Dam site, 
Tennessee, where underground caverns were located 
by the proper use of ‘Megger* instruments. A survey 
of methods used to determine overburden above 
magnetic deposits by magnetic methods with field 
examples was given by Prof. D. A. Keys. Dr. W. H. 
Martin dealt with the Raman spectra of some oximes, 
and pointed out the shift of one Raman line due to 
addition of hydrochloric acid to certain amines and 
to mercuric chloride in solution. Prof. J. A. Gray 
gave the results of the scattering of X-rays at small 
angles by charcoal, and presented further evidence 
that some £«raya lose energy when scattered through 
lfcrge angles by nuclei. 

The Rev. A. Vachon presented an interesting 
account of the salinity of the water at different 
cein the estuary of the St. Lawrence River ; from 
these measurements, arctic currents can be traced, 
espeeiafiy along the north shore, and also the oourse 
oftbewater Adm the Saguenay after it enters the 
m ■ ■«.' Boomer, speaking on 


phase equilibria in hydrocarbon systems, showed that 
the behaviour of the systems relative to one another 
can be predicted qualitatively from the chemical and 
physical properties of the liquid hydrocarbons used. 
Results of experiments by Prof. C. C. Coffin on the 
effect of molecular structure on the rate of uni- 
molecular gas reactions show that the replacement of 
hydrogen by chlorine atoms produces a slight decrease 
in rate, while introduction of a double bond gives a 
fourfold incrooso. Prof. W. Lash Miller presented a 
group of papers on Wilders* bios and yeasts. Of 
fourteen papers presented by Prof. O. Maass and his 
students, one on the measurement of the specific 
heat of propylene in the critical pressure - critioal 
temperature region contained an account of a new 
type of adiabatic calorimeter, and it was shown that 
the liquid state of aggregation persists above the 
critical temperature. Prof. H. Hibbert (with F. B. 
Pickett and G. F. Wright) reported on the relative 
acidity of carbohydrate hydroxyl groups ; they find 
that the hydroxyl group attached to the C 4 atom in 
glucose is more acid than those attached to the 
0 4 , Cj and C e atoms. 

Prof. W. H. Watson presented a paper on the 
electron and the limits to the precision of electro¬ 
magnetic field specifications, in which the uncertainty 
relations of the electromagnetic field aro applied to 
determine the corresponding uncertainties in the 
motion of an electron in the field. Prof. J. L. Synge 
presented several papers by his associates, of which 
one on the problems of the beam and the plate in 
the theory of elasticity, by J. N. Goodier, was of 
particular interest, as it proved that the engineering 
theories of beams and plates are good to a high Order 
of approximation under the conditions of use. Prof, 
A. F. Stevenson gave a paper on a generalization of 
Oseen's equations for steady flow past a fixed obstacle, 
with application to the sphere, and Prof. R. L, 
Jeffery another on sequence integration and non- 
absolutely convergent integrals for functions of two 
or more variables. A paper by Prof. W, L. G. 
Williams and M. 8. MaoPhail on functions of the 
oomplex variable * -» x -f jy t where j* ■** c # , was of 
particular interest, and mention may also be made 
of a paper by Prof. 8. Beatty and D. C. Murdoch 
on routine for determining the numbers e, m associated 
with a cycle / o(p) of an algebraic equation 
F - 0. 

Prof. H. A. McTaggart demonstrated the elliptieity 
of the light reflected at the surface of films of oriented 
molecules. Prof. A. L. Clark gave the result of the 
experimental determination of the probability of a 
steel ball falling through one of a number of holes 
in a plate. Prof. E. F. Burton presented a number 
of papers describing work done in the McLennan 
laboratories. The specific heat of tribuiyrin at low 
temperatures has been measured by J. O. Wilhelm 
and A. H. Woodooek, who find that it varies from 
0*4 cal./gm. at room temperature to 0*012 at 18° K, 
H. E, Johns and J, O, Wilhelm have determined the 
refractive indices for X 5461 A. of liquid oxygen 
(I *2242), liquid nitrogen (I *1900) and liquid hydrogen 
(1*11*0), J- M. Anderson has determined the half 
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livfti of several lines in the spectrum of argon II by of light (upwards with diminution, downwards with 
a modified canal*ray method; ail so for measured increase of intensity), rather than by the degree of 
have a half life of leas than Ifr* second. intensity itself 5 under static light conditions, the 

In the Geological Section (4) eighteen papers were animals gradually become uniformly distributed, 
presented. Three new follows wero elected: Dr. Dr. J. W. Mac Arthur reported from his studies 
G. W. H. Norman, of the Geological Survey of of finger and palm prints that left and right hands 
Canada; Prof. F. F. Osborne, of McGill University, are as different in identical as in fraternal twins, 
and Dr. J. F. Walker, provincial mineralogist of while hands of the same side are quite similar in 
British Columbia. Among the interesting papers identical twins, but show large and increasing 
presented the following may be mentioned, differences in the aeries : fraternal or sib pairs, 

Prof. G. H. Henderson (of Section 3) described parents and children, and unrelated persons. By 
two new types of pleoehroic haloes in biotite, and such comparisons, the twin typo can be correctly 
showed that they are invariably associated with diagnosed in about half the pairs from their own 
minute fissures through the mineral. He indicated prints alone, and in nearly all when prints of their 
that they originated from certain members of the parents and sibs are also available, 
radium family of very short life-period, and Prof. G. W. Scarth presented a paper by D. 
suggested that precipitation of minute grains of Siminovitoh showing that the colls of plant tissues 
radium-bearing minerals from the fissure-filling solu- frozen internally with intra-oellular ice formation 
tions probably accounts for the localization of the always die, while those dehydrated by external (inter- 
haloes. cellular) ioe will survive, even after extreme dehydra- 

The last paper of the late Dr. W. H. Collins, tion of the protoplasm. Prof. Marie-Victorm and the 
formerly director of the Geological Survey of Canada, Rev. J. Rousseau gave a paper extending the former’s 
was presented by H. C. Horwood, who had assisted theory of the development of the flora of the St. 
him with much of his field work. Results of several Lawrence valley, R. B. Thomson described corn- 
years of detailed study of the Sudbury district parative studies of the ‘invarsed’ bundles of male and 
strongly confirm the original conclusions of Dr. A, P. female cone scales in a series of conifers, confirming 
Coleman as to the magmatic origin of the ores, and the view that these are homologous structures which 
indicate that secondary processes play a relatively during growth come to assume different positions in 
minor part in ore deposition. Dr. Coleman, now association with the function of the scales as sex 
eighty-five years of age, was present at the meeting organs. Prof. W. P. Thompson presented several 
to hear this vindication of his conclusions. papers by himself and co-workers dealing with genetic 

H. C. Cooke presented new data on the age of the problems in wheat and other cereals. Prof. A. H. R. 
Dore series of Michipieoten district, Ontario, based Buller reviewed the life-history of the wheat rust, 
on determinations of the structure of the Keewatin and reported new discoveries concerning the fusion 
lavas, and concluded that the Dore series is probably in pustules on the barberry leaf of pycnia with a 
of Temiskoming age, and is not interbanded with hypha of opposite sign. 

the Keewatin as previously supposed. W. C. Gussow Prof. J. W. MacArthur presented a paper by C. K. 
presented the results of his work during tenure of Gunn giving an account of a strain of rats which 
one of the Carnegie fellowships administered by the lias, as a monofactorial autosomal recessive mutant 
Society. These indicate that the gold deposits of the character, acholuric jaundice resembling that in man 
Rouyn ar^a, Quebec, are not primarily related to in its chief clinical and genetic features, A paper by 
the granitic stocks, but were deposited from soda- A. E. Alim (presented by Prof. D. T. Fraser) showed 
tearing solutions introduced along fissures at some that, in general, skin sensitivity to diphtheria .toxoid 
later date. The solutions albitized the intrusives and develops within three weeks during an attack of 
caused profound petrographic changes in them. diphtheria in those who are initially non-sensitive. 

In Section 5 (Biological Sciences) sixty papers were and increases at this time in those initially sensitive 
presented, in part before the whole section, and in in some degree. 

part to two subeoctions (Zoology and Botany, and Prof. G, F. Marrian (with G. C. Butler) showed 
the Medical Sciences). Profs. D. L. Bailey and G. F. that an ether-soluble fraction from two women with 
Marrian of the University of Toronto and Dr. J. H. adrenal tumours contained unusual amounts of 
McDunnough, of the Division of Systematic Entomo- pregnandiol, and also a triol, C n H*0», melting at 
logy of the Dominion Department of Agriculture, were 243-244° C. R.G. Sinclair adduced evidence that the 
elected fellows of the Section. red blood cells of the dog and the oat do not take 

Prof, E, M. Walker gave the sectional presidential part in fatty acid transport, E. G. Young gave an 
address on “QryUobfatta, a Living Fossil”, and interesting account of prolonged study of purine 
showed a very interesting cinematograph film of this metabolism in the Dalmatian coach hound from early 
prehistoric beetle from the Canadian Rockies, age to adolescence. 

proving, inter alia, that the heat of the hand Prof. C. C. Macklin described the detailed histology 
rapidly causes its complete prostration, while contact of the pulmonic alveolar walls of the adult cat, ilhis- 
with io© leads to slow recovery. Prof. A. G. Hunts- trating his paper by beautiful slides from photomicro* 
man traced the cause of the scarcity of salmon which graphs, and stressed the presence of many ‘bare 
occurs periodically in the Atlantic provinces every areas' devoid of nuclei. 

nine or ten years, as due to a succession of dry Prof. F. G. Banting presented a number of papers 
summers (also occurring periodically) which result in from workers in the Banting Institute of the Uni- 
such lowering of the water of salmon streams that versity of Toronto. W* R, Franks and H, J. Creech 
the young salmon parr are clearly exposed to king- have succeeded in forming chemo-antigens by 
fishers and mergansers, which take an unusually coupling 1:2:5:6 -dibcnzanthracene and similar 
large toll* He also communicated an account of oompounds to proteins, and injecting the products 
W. H. Johnson's study of the effect of light cm the into rabbits, guinea pigs, and rats ; formation of 
marine copepcd A cortta clausi, which shows that hapten© specific antisera was demonatmted by 
movement is brought abnut by changes in intensity precipitin reactions and by 
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the prosthetic substances. H. F. Richardson showed 
that death from in tra-venous air embolism in dogs 
depends on the rate of injection ; at very slow rates 
surprisingly large amounts of air can be injected 
before death ensues (through failure of the pulmonary 
circulation)* B. C. Coles showed that the type of 
death in cases of criminal abortion, commonly 
ascribed to small amounts of air found in the heart 
at post-mortem, may bo due rather to let Vial amounts 
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of toxic substances (such as potassium soaps) in the 
douche solution having entered the blood stream 
from the uterine cavity. According to D. Irwin, the 
tissue response to different samples of quartz is 
practioally identical. W. R, Franks, L. D. Proctor 
and A. Duncan described a photo-electric dust 
estimator, designed to measure accurately and rapidly 
dust retainable by the lungs and therefore to estimate 
the dust hazard. 


Recent Aeronautical Research 


T HE report of the Aeronautical Research Com¬ 
mittee, issued recently*, deals with ft period 
of nearly two years, from April 1935 until December 
1936. This is to cover a change of procedure, future 
reports being issued for the calendar year. The 
report opens with a well-merited tribute to the 
memory of Sir Richard Giazebrook and Sir Joseph 
Petavel, who died during the period under review. 
They were both original members of the Advisory 
Committee for Aeronautics, appointed in 1909, and 
all who have had any connexion with aeronautics 
will appreciate how much the development of the 
science owes to them. 


The outstanding feature of the period under 
review has been the increase in, and the still further 
demands for, high performance of aircraft. The 
major part of the Committee’s activities are ob¬ 
viously directed towards this object. It is emphasized 
that the more recent equipment at the National 
Physical Laboratory and the Royal Aircraft Estab¬ 
lishment, although elaborate and expensive, have 
made possible advances in the fundamentals of 
aircraft aerodynamical design to an extent that 
could never have been accomplished by the trial- 
and-error methods of full-scale experimental flight 
alone. The compressed air tunnel and the one-foot 
high-speed tunnel at the former, and the 24-ft. wind 
tunnel at the latter, are cases in point. 


The 24-ft. tunnel at the R.A.E. has been used 
principally for the investigation of engine-cooling 
problems. At high translational speeds, theory shows 
it should be possible to provide enough cooling 
without adding at all to the drag of the complete 
aeroplane, and this prediction has been supported 
by experimental results. As the induced drag at 
high speeds is very small, it follows that a well- 
designed aircraft travelling at high speed need have 
a drag very little higher than that due to the friction 
between its exposed surfaces and the air. 

Aeroplane speeds are now almost approaching the 
range in which compressibility becomes important, 
and the Committee, by undertaking research on 
compressibility effects, is taking steps to have in¬ 
formation available by the time it is required. The 
apparatus used for this work is a one-foot high-speed 
tunnel, run from the exhaust of the compressed air 
tunnel. Tests on thick aerofoils have been done, and 
suggest that it may be necessary to take account of 
’compressibility drag* when speeds of flight exceed 
four hundred miles per hour. 

Itu&h of the tkna of the compressed air tunnel has 
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been devoted to investigations of surface friction. At 
the Reynolds numbers of flight a surface roughness 
corresponding to excrescences of the order of one- 
thousandth of an inch in height may be enough to 
increase the friction substantially. This measure of 
roughness is inappreciable at Reynolds numbers 
corresponding to those in ordinary atmospheric 
tunnels, so that although roughness may produce a 
difference in the behaviour of an actual aeroplane, 
the cause was not appreciated until this problem had 
been worked out. 

Drag measurements have also been made in flight 
by means of a comb of small pitot tubes which 
determine the difference in relative velocity between 
the air in the wake of the wing and the free air. It 
can also be applied in the compressed air tunnel, 
which will onablo profile drag to be determined at 
Reynolds numbers of the order of those reached by 
fast modem aeroplanes. 

Another problem has been to determine where on 
aeroplane wings the change from laminar to turbulent 
flow in the boundary layer takes place. As the drag 
associated with the turbulent boundary layer is con¬ 
siderably greater than that of the laminar layer, it 
is important to keep the transition point on the wing 
as far back as possible. It is suspected that pro¬ 
tuberances in the surface of a wing near its leading 
edge may promote an early transition point and so 
increase the drag. 

Modem high-speed machines have introduced other 
problems, particularly of stability. For example, 
directional stability is often unexpectedly good, 
although longitudinal stability is not so satisfactory. 
Further, increasing speed inevitably implies higher 
wing loading and thus introduces landing problems. 
The properties of flaps and other aids to stability, 
particularly when landing and taking off, have been 
studied, and work on gusts in the atmosphere is 
continuing. 

Structural problems following upon the recent 
development of ‘stressed skin’ bodies and wings 
have shown that stabilizing members for flat, or 
slightly curved, sides of bodies need to be carefully 
studied for optimum efficiency. Tubular members 
are stronger* for a given amount of material, but their 
use presents practical difficulties. 

In aero-engme work, attention hue been paid to 
the development of bi-fuel systems, which at the 
moment appear to be necessary with the use of 100 
octane fuel. Direct fuel injection, supercharging, 
high boiling point liquids for cooling, spark ignition, 
and the compression ignition engine have been sub¬ 
jected to investigation in various details, but nothing 
revolutionary is proposed. 
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The question of the size of sea-going aircraft has 
been studied in a general way, and the Committee 
expresses the opinion that no new scientific problem 
aeems probable with dying boats of up to a hundred 
tons in weight. 

The technical supplement to the report is sub¬ 
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divided into sections dealing with: aerodynamics, fluid 
motion, stability and control, oscillation, spinning, 
structures, elasticity and fatigue, alloys, engines, 
aircraft noise, seaplanes, meteorology, accidents, 
administration including (a) list of publications and 
(b) membership of sub-committees and panels. 
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“Discovery" Investigations* 

UBING the years 1935 and 1936 throe volumes about by variations in the vertical migration in oon- 
have been published containing reports on junction with differing water movements at different 
material collected by the “Discovery” expeditions, levels. All the animals which show the exclusion 
on many subjects by various workers. VoL 11 is effects have marked vertical migrations. This first 
devoted entirely to plankton, and forms an intro- report is intended to form an introduction to pelagic 
duotion to the study of the plankton of the ecology of the Antarctic seas. The plankton com- 
Antarctic, embodying as it does, a detailed discussion munity is considered in relation to its hydrological 
of methods and their value, besides extensive accounts background, and to the distribution of the Blue and 
of the distribution and migrations of plant ami Fin whales which feed upon the plankton and form 
animal plankton, pre-eminently important for the the object of such an important fishery in these aeas. 
understanding of the natural history of the Blue, Fin, The second plankton report deals with the con- 
8ei and Humpback whales. It is noteworthy that the tinuous plankton recorder invented by Prof. Hardy, 
first instance of vertical migration of phytoplankton This has now been much improved, and a full account 
is here shown in certain species of Coscinodiscus is given of its construction, method of working and 
which asoend during the daytime, the reverse of the the advantages and limitations of the results obtained 
usual animal migration. It is constantly seen in the in its use. The third paper deals with observations on 
“Discovery” reports that Ewphausia &uperba appears the uneven distribution of oceanic plankton, and 
to fee a key animal with regard to the distribution of describes records of plankton, taken in the open 
Antarctic plankton, forming directly the food of the ocean during the voyages of the R.R.S. Discovery 
Blue and the Fin whales, and indirectly influencing and R.R.S. William Scoresby in the years 1925-27 
the plankton in a variety of ways. A consideration of with the original form of continuous plankton 
the relationship between the distribution of the whales recorder. They were made with the view of studying 
and that of the plankton, and between the zooplankton the main fluctuations in the planktonic density along 
and the phytoplankton, has led to the recognition of iminterrupted lines of observation. These lines varied 
certain general principles of pelagicecology. from 23 miles to more than 100 miles in length, and were 

The remarkable patchiness in distribution of many made in different oceanic regions from the tropical 
of the plankton animals is emphasized, and Prof, to the antarctic zone. The records demonstrate 
Hardy's hypothesis of animal exclusion, showing marked fluctuations in the distribution of the main 
that the more important plankton animals avoid the planktonic groups of animals, no less marked in the 
areas of dense phytoplankton, is dwelt upon at tropics than in the antarctic zone. The existence of 
length. In this connexion, the phosphate values are a rhythm in the distributional fluctuations is ten- 
shown to be of extreme importance, and relative tatively suggested, a rhythm which varies on different 
reduction in phosphate content appears to be a better occasions. 

index in studying the zoo-phytoplankton relationship Vol. 12 embodies a variety of subjects, the first 
than the phytoplankton itself, giving a measurement being the coast fishes from the South Atlantic by 
of phytoplankton over a little time in the past. The J. R. Norman. The term ‘coast fishes' includes not 
appearance of exclusion from regions of low phosphate only the littoral forms, but also fishes that may occur 
(high phytoplankton) applies to animals belonging to at no great distance from the coasts in water down 
widely different groups, and it is considered that if to two or three hundred fathoms deep, and that are 
the distribution of the animals is being modified by not pelagic or bathypelagic. C. C. A. Monro con* 
the phytoplankton, this modification must be brought tinuee his description of the polyohaete worms (2), 

Dr. Th. Mortenaen reports on the Eehmoidea and 
Ophiuroidea, R. A. B, Ardloy on the birds of the 
South Orkney Islands and Dr, R, Gurney begins his 
study of the decapod larva (Steaopidea, Amphionida 
and Phyllosoma). 

In Vol. 13 A. Earland continues the Foram- 
inifera (4), R. A. B. Ardiey describes the R.R&. 
Discovery II , its construction and design, aooam- 
modation for research, scientific equipment and 
laboratory methods, IS. R. Gunther writes da 
oceanographical investigations in the Peru coastal 
current, and Dr, F, D, Ommaney cxmtributee ah 
extensive paper on the oopepod khincodarms giyas 
(Brady) which w very important in Antarofcic watera 
and n reported on fully k every aspect as a repre¬ 
sentative plankton 


* Pisoovery Reports. Issued by the Discovery Committee, 
Colonial Office, London, on behalf of the Government of the De- 
oendanoit* of hie Falkland Islands. Vol lh The Flankton of the 
South Georjd* Whaling Grounds end Adjacent Waters, 3626-1627. 
By A. 0. Hardy and fi. R. Gunther. Bp. lv+466. 60*. net. The 
Continuous Plankton Recorder. By A. 0. Hardy. Bp. 467-610+4 
plates. As. net. Observations cm the Uneven Distribution of Oceanic 
Plankton. By A. C. Hardy. Bp. 611-668. 4#. net. Vol. 12. Coast 
Fishes. Bart 1: The South Atlantic. By J. R. Norman. Bp. 66. 6s, 
net. Polyohaete Worms, II. By C. C. A. Monro. Bp. 6A-lABl 18s.net. 
Kohipoidea and Ophiuroidea. By Th. Mortenaen. Bp. 166-348+9 
tdates. 27s. <W. not. The Birds of tbs South Orkney Islands. By 
STa.B. Ardiey. Bp. 346-376+plate* 10 - 12 . 0s.net. Lame of Decapod 
Crustacea. By Dr. Robert Gurney. Bp. 877-440. As. net. VoL lS. 
Fowminifera, Bart 4: Additional Records from the Weddell Sea 
Hector from Material obtained by the 8,Y. Seotia. By ArthurKaxland. 

Bern Coastal Current By K.R.C— 
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Science News a Century Ago 

A Pigmy Cemetery 

This issue of the Gentleman's Magazine of 
August 1837 contains the following information: 
“A short distance from Coohocton, Ohio, U.8., a 
singular ancient burying-ground has lately been 
discovered. It is situated, says a writer in Silliman’s 
Journal, on one of those elevated, gravelly alluvions, 
so common on the rivers of the West. From some 
remains of wood, still apparent in the earth around 
the bones, the bodies seem all to have been deposited 
in coffins ; and what is still more curious, is the fact 
that the bodies buried here were generally not more 
than from three to four and a half feet in length. 
They are very numerous, and must have been tenants 
of a considerable city, or their numbers could not 
have been so great. A large number of graves have 
been opened, the inmates of which are all of this 
pigmy race. No metallic articles or utensils have 
yet been found to throw light on the period or the 
nation to which they belonged.” 

Monument to Gutenberg 

Thbeb hundred and sixty-nine years after his 
death, a large statue in bronze of Gutenberg, the 
inventor of printing from movable type, was un¬ 
veiled at his birthplace, Mainz, the inaugural pro¬ 
ceedings extending over the three days, August 14-16, 
1837. The statue was by the Danish sculptor 
Thorwaldsen, and it bears the inscription “Joannem 
Gensfleisch de Gutenberg Patricium Moguntinum, 
fere per totam Europam collate posuerunt cives 
1837”. 

Hare and the Oxy-hydrogen Blow-pipe 

On August 14, 1837, Prof. Robert Hare (1781-1858) 
wrote from Philadelphia to Dalton, saying : “I beg 
leave, through you, to communicate to the British 
Association for tho Advancement of Science, the fact 
that by an improvement in the method of construct¬ 
ing and supplying the hydro-oxygen blow-pipe, 
originally contrived by me in 1801, I have succeeded 
in fusing into a malleable mass, more than three- 
fourths of a pound of platina. In all, I fused more 
than two pounds fourteen ounces into four masses 
averaging, of oourse, nearly the weight above- 
mentioned.” After further notes on . the application 
of the blow-pipe, he said: “I need not say how 
much I regret that the Atlantic rolls now between 
myself ana those respected and esteemed brethren 
in science, whom, this time last year, I had the 
honour and pleasure to meet and to greet at Bristol, 
and to whom I shall ever be grateful for their kind 
reception. How much would it gratify me, could I 
exhibit to them, and their enlightened visitors, that 
splendid concentration of heat and light which I 
have lately employed, by which a metal infusible 
in theair-furnace or forge is made as fluid as mercury, 
so as to be blown off in globules.” 

Gossagt and the Alkali Industry 

ON August 17, 1837, William Gossage secured a 
patent for “certain^improvements in the processes 
of Operation connected with the manufacture of 
idk^s from common salt” ; a patent which anti- 
eijemted the later and successful processes of Weldon, 
i(end a^CJha^pefor the recovery ofmwagan^c and 

in 1793, had begun 


life in a chemist's shop at tho ago of twelve yeans; 
but by 1830 was a partner in a salt and alkali works 
at Stoke Prior, Worcestershire, and it was there that 
in 1836 he invented the ‘Gossage* condensing tower 
for preventing the escape of hydrochloric acid gas, 
a u simple contrivance which saved from extinction 
a trade, the growth of which has contributed largely 
to the nation’s prosperity”. From Stoke Prior 
Gossage removed to Birmingham, establishing there 
a white lead works, and then to South Wales, where 
ho engaged in copper smelting. In 1850 he settled at 
Widnas and became the largest soap manufacturer 
in the country. In 1861 he contributed a paper on 
“The History of Alkali Manufacture” to the Man¬ 
chester meeting of the British Association. He died 
at Bowden, Cheshire, on April 9, 1877 (see “Some 
Founders of the Chemical Industry” by J. F. Allen). 

The Magazine of Zoology and Botany 

The A thenmum in its issue of August 19, 1837, 
referring to the above journal, which was conducted 
by Sir William Jardino (1800-1874), P. J. Selby 
(1788-1867) and Dr. G. Johnson, said : “To tho 
naturalist this periodical affords a most valuable 
repository of the current facts and opinions of writers 
upon all points relating to zoology and botany ; and 
it quite answers to our notion of what such a pro¬ 
duction should be, if it be of great general utility. 
There are excellent original papers by Swainson, 
Henslow, Westwood and other men of high scientific 
reputation, independently of the authors whose 
names stand upon the title page ; there is a brief and 
very honest indication of the most Interesting matters 
treated of in other periodical works on natural history, 
well brought down to the period of publication ; and 
to these are added well-written sensible critiques on 
many of the more important works upon this branch 
of knowledge. Moreover, and this is not to be over¬ 
looked—the botanical department is conducted with 
reference to modem views and with a commendable 
disregard of prejudices.” 


University Events 

Cambridge.— Dr. J. H. Schulman, of Trinity Hall, 
has been appointed assistant director of research in 
colloid science. 

D. J. Bauer, of Trinity College, has been elected 
to the Micliael Foster studentship in physiology; 
the E. G. Feamsides scholarship is awarded to A. M. 
Barry, of Pembroke College ; the Wienbury scholar¬ 
ship is awarded to P. T. Bauer, of Gonvilie ami Cains 
College; the John Winbolt prize is awarded to 
D. W. Oixms, of Emmanuel College, for a dissertation 
on “The Mechanical Properties of some Metals and 
Alloys broken at Ultra High Speeds”. 

G. H. A. Wilson, master of Clare College, vice- 
chancellor of the University, lias been appointed, in 
succession to the late Sir E. C. Hoskyns, to represent 
the University on Sept. 37-28 at the four-hundredth 
anniversary of the foundation of St. Mary's College in 
the University of St, Andrews. Dr. F. W. Aston 
and Dr. J. D. Cockcroft have been appointed to 
represent the University in Bologna on October 18 
at the celebration of the bicentenary of the birth of 
Galvani. Prof. R. G. W. Norrish and Dr. J. B, 
Cockcroft have been appointed delegates from tho 
University to a congress to be hold at the Palais de la 
D^couverte. Paris, bn September 30~Oetober 7, 
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Societies and Academies 

Dublin 

Royal Irish Academy, June 14 

Joseph Algar and Isabella P. Carey : The syn- 
thesis of flavonols : oxidation of flavindogenides* The 
oxidation in acetone solution of the flavindogenide 
3-benzylidene flavanone by means of acidified 
potassium permanganate appears to give 3-hydroxy- 
3 -benzoyl flavanone (1). The latter forms a monoxine 
and a monaoetate. Gentle hydrolysis of (I) gives 
flavonol and benzoic aoid. Products similar in oon- 
stitution to (I) are obtained by the oxidation of the 
following flavindogenides : 3-anisylidene flavanone ; 
3-piperony lidene flavanone ; 3*benzylidene*3'.4' 
tnethylenedioxy flavanone. 

H. S. W. Massky : Creation of electron pairs by 
nuclear capture of neutrons. The probability of 
oreation of electron pairs by the materialization of 
the energy freed in the capture of a neutron by a 
nucleus is calculated by a method not involving 
explicit introduction of light quanta* 

C. B. Moffat : The mammals of Ireland* A 
catalogue is given of the species supposed to have 
any claim to inclusion in the fauna, with notes on 
the distribution and status of each. The list differs 
from Thompson's in including a much larger number 
of marine (chiefly oceanic) animals* Novelties among 
terrestrial mammals are few* They include, however, 
the Irish stoat (Mustela hibemica) and the Irish hare 
(Lepue hibemicus), both now marked as practically 
endemic. Three bats have been added to Thompson's 
list. There are also five now species of Rodentia* The 
pine-marten {Maries martes), is still known from ten 
counties ; and the red deer (Cervus elaphus scoticus), 
though now confined as a strictly native species to a 
protected area in Kerry, has recently been shown 
to be living a perfectly wild life in a new home to 
which it has found its way among the Wicklow 
Mountains. The question of the admissibility of the 
wild cat (Felis silmstris) to a historic place in the 
Irish fauna is regarded as having been lately placed 
by Major Barrett-Hamilton in a new light. 

Edinburgh 

Royal Society, Edinburgh* July 5. 

C. Forster-Cooper : The Middle Devonian fish 
fauna of Aohanarras. This is the first section of a 
report on five seasons work in the flagstone quarry 
of Aohanarras in Caithness and deals with the fishes 
of the genus Dipte.rue. Hitherto two forms, Dipterus 
valenciennesi and D. platycephalus have been con¬ 
sidered as separate species differing in the structure 
of the scales and in the extent to which the skull is 
ossified. It is now shown that the difference is due 
to seasonal clianges, as described by Westoll for the 
contemporary Crossopterygians, and that the two 
conditions alternate during the life of the fish, so that 
there is only one species represented and not two. 
The abundance of material has rendered possible a 
full restoration of the fish. 

Flora Cochrane ; A histological analysis of 
eye pigment development in Drosophila pseudo * 
ofoewra. A detailed examination of unstained histo¬ 
logical sections of the eyes of wild type and various 
mutants of D. pseudo-obseura at various stages of 
development was made* This revealed that pigment 
in the form of granules appears in two types of pig¬ 
ment cells at Wo definite times during development 
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and that genes which alter the colour of the eyes do 
so by affecting these granules in three distinct ways : 

(1) by suppressing the formation of all or part of the 
granules laid down in one or both types of pigment 
cells during either or both phases of development; 

(2) by altering the rate of granule development; (3) 
by causing a qualitative change in the granules. 

A. R. Watfrson and H. E. Quick : Geonemertes 
dendyi Dakin, a land nemertean in Wales. Since 
1935, a land nemertean had been known from several 
localities near Swansea. The external and internal 
characters arc described. Details are given of the 
habits, mode of feeding, and reproduction. The 
habitats are all damp places near streams or trees, 
and the nomerteans occur under stones and fallen 
branches. The sites seem to be free from contamina¬ 
tion from exotic sources. Land nemerteans have not 
previously been found living under natural conditions 
in Europe, 

It. 8. Brown : The anatomy of Ophelia cluthensis 
McGuire. An account of a polyohaete worm which 
seems to be fairly common in the sand just below 
high water neap tide, not only in the Clyde estuary, 
from where it was originally described, but also in 
other parts of Great Britain and northern Europe. 
The species was created by McGuire in 1935, but 
her description was very incomplete, and the present 
account gives much fuller details of its specific char¬ 
acters and also a discussion of its affinities with other 
members of the genus. The description of the anatomy 
includes an account of tho lymphatic corpuscles, 
which in this genus consist of two types of cells : 
(i) small disk-shaped cells 15-20 (a in diameter, with 
radiating processes; and (ii) larger irregular cells? 
40-150 p in diameter, containing a dense central 
body usually in the form of a club. Reproductive 
cells are also found in the ccelomic fluid. 

Paris 

Academy of Science#* June 14 {CM., 204, 1769-1848). 

Andkj£ Blondkt, * The search for short light 
signals by navigators. Discussion of the effects of the 
duration of the light signals from the physiological 
point of view. 

Georges Charfy : The definition of the nuance 
of steels* 

Jacques de L apparent ; The minoralogical nature 
of the clays of El Golea (Sahara). 

Ottokar Boruvka : Multiplicative systems. 

Michel Ghbrmanescu : A problem of Laguerre. 

Richard Bratjer : The multiplication of the 
characteristics of continued and semi-simple groups. 

Kuntzmann : Multiform operations. Hypergroups. 

M. Keldych and Michel Lavrentieff : The 
problem of Diriohlet. 

P. Dupuis, H. Guillemet and AndrUs Martxnot- 
Lagarde ; The determination of the trajectories of the 
water particles in the flow through a centrifugal pump. 

Jacques Valenbi: A new method for the 
measurement of the delivery through a tube placed 
in a current of air of uniform velocity. 

Ren£ Hirsch : The automatic stabilization of 
aeroplanes. 

Pierre Auger, Paul Ehrenfest, jun., Andjk* 
Freon and Mme. Th£r&bk Grivrt : The mechanism 
of the production, of cosmic bundles. The experi¬ 
mental results described support the mechanism of 
production indicated by Bhabha auri Hritler for ^ke 
soft cosmic rays, that is, the group of electrons and 
photons present in the lower atmosphere. 
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Nicolas Perakis and Life an due Cafatos ; The 
thermomognetic study of the complex compounds 
(Ag x Cd y 4C i H l N)8 t 0 8 . 

Marcus Brutzcus : The heat of formation of 
hydrocarbons. 

J. Timmermans and H. Bodson ; The surface 
tension of water and that of heavy water, The 
variation of the surface tension of water with 
temperature shows an anomaly at 13° 0.; with 
heavy water this appears at 17* C. This anomaly 
has not been detected by other workers on this 
subject. 

G. Ditch : The variations of the meohauoehemical 
constants of the benzene hydrocarbons along the 
vaporization curve with origin at 74*5 cm. mer¬ 
cury. 

Paul Bary and Jean Herbert : The transforma¬ 
tion points of glasses. 

Albert Tian and Edouard Gand : The ionic 
dissociation of the alkyl halides. Experimental 
evidence that, contrary to the view usually accepted, 
alcoholic iodides in aqueous solution behave as weak 
electrolytes. 

Carsten Holteumann and Paul Laffitte : A 
new oxide of lead. The existence of Pb 7 0 u has been 
proved from a study of the composition of the oxide 
as a function of the temperature under a pressure of 
200 atmospheres. The only other oxides indicated 
on the curve are PbO a and the red Pb 1 0 4 . 

Victor Auger and Mlle. Nina Ivanoff : The 
molybdenum blues. Amorphous colloidal molyb¬ 
denum blue. The only molybdenum blue apjwars to 
be that described by Guichard with a formula 
Mo e O l7 , 7H a O. This blue is amorphous and colloidal. 

Mhe. Nathalie Demassieux and Louis Roger : 
A complex compound formed by lead iodide and 
lithium iodide in aqueous solution. This lias the 
constitution PbI a Lil, 4H t 0. 

Louis Hacksftll and Georges Wolf : The 
thermal decomposition of the barium carbonates. 

Michel Lesbrk : Some halogen organic deriva¬ 
tives of lead. 

AND»ri Meyer and Henri Drtttel : Salts and 
complex compounds of 6-methyl- and B-methyl-4- 
hy di'oxyquinal d ines. 

Gustave Vavon and Jean Bolle : Tine condensa¬ 
tion of the benzene hydrocarbons with chlormethyl 
ether. Method of alkylation of aromatic nuclei. 

Anx>xu& Demay : The role of static and dynamic 
phenomena in the genesis of the OistallophyIlian. 

Jacques Flandrin : Tho attribution to the 
Oligocene of a part of the Nummulitie strata of the 
Kabylie of Djurdjura and its western prolongation 
(Algiers). 

Jean Cuvtllier : The presence of the marine 
Carboniferous in the ouadi At>ou Darag (Arabian 
desert). 

Edmond Rorook and Mme. Arlktte H£e : Pro¬ 
specting by the penetrating radiations in the trap 
and granite quarries of Raon-rEtape. 

Lotus Bounoure : The fate of the germinal line 
in the russet frog after the action of ultra-violet rays 
on the lower pole of the egg. 

Toaou-Su and Chbn Chao-Hsi i The spontaneous 
activation of the egg of the russet frog (CaraAtius 
m contact with fresh water. 

Maurice Lemoione, Pierre Monguillon and 
Robert Desveaux j The reduction of nitric acid to 
the Higher plants. The role of 
The juieeof lilac reduces nitrites to. 
hydrOkylammO and under the same experimental 


conditions ascorbic acid behaves similarly* Ascorbic 
acid is always present in the leaves and hence is 
probably the cause of the reduction of nitrite by the 
juice. 

Michel A. Macheboeuf, Mmes. Georgette LRvy 
and Marguerite Faure : Researches on the chemical 
nature of the lipoid-fixing haptene of tubercle bacilli. 
Chemical study of the purified active fraction. 

^ Pierre Lupine, Pierre Mollaret and Boms 
Kreis : The receptivity of man to the murin virus 
of lymphocytary choriomeningitis. The experimental 
reproduction of benign lymphocytary meningitis. 

Washington, D.C. 

National Academy of Sciences (Pmc., 23, 251-294, 
May 15). 

F. Zwicky : A new cluster of nebulae in Pisces. 
During September and October last year, more than 
a hundred photographs with exposures of ten to 
thirty minutes were obtained at Mount Palomar with 
the new 18-inch Schmidt telescope of the Carnegie 
Institution of Washington ; characteristic features of 
the instrument are effective aperture 18 inches, 
focal ratio F/2, diameter of field used about 9*5°, 
limiting magnitude about 17*5. A large swarm of 
nebula; in Pisces of large extension and asymmetrical 
shape suggesting rotation of the whole was observed, 

R. A. Gortner and H. B. Bull : Elootro-kinetios* 
(19) I n ter facial energy and the molecular structure 
of organic compounds, (v) The electric moment of 
A1 j 0 8 : benzene-nitrobenzene interface. 

Jenny E. Rosenthal and Lloyd Motz : Applica¬ 
tion of a new mathematical method to vibration- 
rotation interaction. 

K. G. Soott and 8. F, Cook : Effect of radioactive 
phosphorus upon the blood of growing chicks. Grow¬ 
ing White Leghorn chicks were given substantial 
doses of radioactive phosphorus (prepared by irradia¬ 
tion of red phosphorus) in the form of phosphoric 
acid. It gave rise to effects not obtained with X-rays* 
Lymphocytes, which are sensitive to X-radiation, 
were little affected ; polymorphonuclear leucocytes, 
which are not much affected by X-rays, were much 
decreased in number. These effects are attributed to 
deposition of the radioactive phosphorus in the bones, 
which allows bombardment with radiation of the bone 
marrow, the source of the polymorphonuclear 
leucocytes, whereas X-rays only reaoh the marrow 
with difficulty, 

J. van Ovbrbekk ; Effect of the roots on the 
production of auxin by the coleoptile. If the root 
systems of Avena seedlings are removed, after 15-20 
hours the auxin production is much reduced, causing 
deceased growth. When both roots and seed are 
removed, the plants do not ‘regenerate 1 and their 
curvatures increase steadily. It is suggested that 
auxin itself and a precursor are present in the seed ; 
the latter is transported independently of the root 
system, and the former in the transpiration or root- 
pressure stream. 

F. D. Murnaghan : The irreducible representa¬ 
tions of the symmetric group. 

O. A. Miller : Groups of order less than 2* having 
m — lor m — 2 independent generators. 

H. Whitney : Products in a complex. 

A* Glbyzal : Linear orders. 

C. H* Dowkkr : HopFs theorem for non-compact 
spaces, 1 ■ 



NATURE 


August 14, 1937 


294 


Appointments Vacant 

AmiCATloNS aro invited for tluj following appointments!, on or 
before the dates mentioned ; 

StatrcTtritAL BNGINkRRlNO Absihtanth In the Directorate of 
Fortification* and Works of the War Office—The Vndrr-9ecrctary of 
State <C, 6 ), War Office, S.W.i (August 16), 

A HABITANT. I.KCTimER IN PHAftMACY tn the Technical College, 
Bradford—The Principal (August 28). 

Trownioal Ofvjcxr in the Signal* Experimental Erftablinhmimt, 
at Woolwich—The Secretary, Koval Engineer and Sign a Is Bourd, 
Regent's Park Barracks, Albany Street, N.W.i (August 27). 

Lkctutier in PHYSICAL Chemistry in the Battersea Polytechnic, 
London, 8.W.11—The lh*lnciT*al (September fi). 

LECTURER IN PATHOtootcAl Biochemistry in tin' University of 
GJwJgmv—The Secretary of the Court (SepUmiber 11). 

DIRECTOR OF ItBSRARC'R of the Institute of Brewing—The Secretary 
of the Institute, Brewer#’ Hail, Addle Street, Tendon, K.0.2 (Octo¬ 
ber 16). 

Civn. Knoineer in the Public Work# Department of the Sudan 
Govcmnuttt— The Controller, Sudan Government London Office, 
Wellington House, Buckingham Gate, 8 .VV. 1 , 


Official Publications Received 

Great Britain and Ireland 

Report on the Phcnologlcal Observation* In the British JhIch from 
December 1035 to November 103ft. (No. 40.) By Ivan I). Margary, 

(Quarterly Journal of the ltoyal Meteorological Society, No. 270, 
Vol, 0:4. > Pp. 210-275. (London ; Royal Meteorological Society.) 
8 #, [97 

Experimental Researches and Report# published by the Department 
of Glass Technology, the University, Sheffield. Vol, 1 ft. 1030. Pp, 
111 + 218 + 10 plates. (Sheffield : The University.) 7 ». M, [07 
Department of Scientific and Industrial Research. Forest Product# 
Research Records, No. 18 (Mycology Series, No. 2): The Causes of 
Stain and Decay In Imported Timber. By K. St. G. Cartwright. Pp. 
H + I 6 + ? plates. (London ; H.M. Stationery Office.) tW.net. [127 
Ministry of Agriculture and fisheries. Department of Agriculture 
for Scotland, Ministry of Agriculture lor Northern Ireland and Agri¬ 
cultural Research Council. Reports <m the Work of Agricultural 
Research Institutes ami on certain other Agricultural Investigations 
la the United Kingdom, 1984 1935. Pp. v+838, (London: H.M. 
Stationery Office.) 6 *. net. 1127 

The North of Scotland College of Agriculture. Guide to Experiments 
and Demonstration Plots at Craibutone, 1987. Pp. 08. (Aberdeen : 
North of Scotland College of Agriculture.) [147 

Experimental and Research Station, Nursery ami Market Garden 
Industries’ Development Society, Ltd., Turner’* Hill, Cheshunt. 
Twenty-second Annual Report, 1936. Pp. 104. (Cheshunt: Nursery 

and Market Garden Industries’ Development Society, Ltd.) [147 
Make the lake District a National Park. Pp. 1(1. (Ambleslde : 
friend* of the Lake District.) [147 

Ministry of Agriculture and Fisheries, Agricultural Statistic*, 1930. 
Vol. 71, Part 1: Acreage and Production of Crops, Number of Live 
Stock and of Agricultural Workers, and Output and Price# of Agri¬ 
cultural Produce In England and Wales. Pp. 109. (London : H.M. 
Stationery Office.) Is. Off. net. [157 

Air Ministry: Aeronautical Research Committee : Reports and 
Memoranda. No. 1736 (2184): Wind Tunnel Tests on Slotted flap* 
on a Low Wing Monoplane; Flap Angle 0 * to 90*. By D. L, Ellis and 
M. B. Morgan. Pp. 14. 2 *. net. No. 1749 (2017): The Strength of 
Lugs, By Win, D. Douglas. Pp. 21. 3#. net. No. 3 766 (1970): 
Notes on Stubs for Seaplanes. By L. P. Coombes and D. W. Bottle. 
Pp. 82. 6 *. net. No. 1760 (2584): The Distribution of Stress in 

Monocoque Wings. By Dr. H. f. Winny. pp. 12. 2#. net. No. 1757 
(2719); A General Method of Calculating the Effect of Axial Constraint 
on Torsion on Different Forms of Two-Spar, Skin-covered Wings. By 
A. E. Russell., Pp. Id. St, (W. net. No. 1702 (2425): The R.A.E. 
Mark Va Tomiograph. By the Staff of the Engine Department, R.A.K. 
Pp. J4. it#, fkf. net. No, 1703 (2589); A Note on Roughness. By 
Dr, S, Goldstein, Pp. 2 . fltf. net. No. 1708 (2700): Sonic Experi¬ 
ments with Cascade* of Aerofoil*. By A. K. Collar. Pp. 7, D. M. 
not. No, 1772 (2747): Testa of R.A.K. 34 at Negative Incident 
and of the Effect of Surface Roughneiw ou R.A.F. 34 with Split Flan 
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Milk Supply and National Health 


A FEATURE of the present-day interest in 
nutrition is the number of unofficial organ¬ 
izations which have sprung up with the object, 
by propaganda and other means, of directing 
attention to what is naturally and properly 
considered to be a matter of immediate public 
concern, and of stimulating the Government to 
take action on recommendations regarding nutri¬ 
tional needs which have been made by expert 
committees of the League of Nations, the Ministry 
of Health and other authoritative bodies. 

Active among these organizations is the 
Children’s Minimum Council—a non-party body 
the aim of which is to secure that no child shall, 
by reason of the poverty of its parents, l>c de¬ 
prived of at least the minimum of food and other 
requirements necessary for full health. Undeniably, 
widespread damage is caused to our national 
health by malnutrition during pregnancy and 
lactation and in the early years of childhood. 
Undeniably, also, inadequate family means among 
a large section of our population is the chief 
contributory factor to the existence of this state 
of affairs. Such is proved by the recent surveys 
of (hr, M’Gonigle, Rowntree and others. 

There is much that is still controversial regard¬ 
ing the right nutrition of our people ; but for those 
who seek an early improvement in existing con- 
difc'^ns there is one guiding principle which may 
b^toUowed without fear of contradiction or mis- 
/rection. It is the indisputable value of milk for 
nursing mothers and children. 

In a recent memorandum on “‘Milk for Mothers 
*nd<Mdren under Five”, the Children’s Minimum 


for children is from one to two pints, for expectant 
and nursing mothers about two pints, and for other 
adult members of the community half a pint. At 
the prosent average prices, a family in which there 
are throe children taking, say, one and a half pints 
a day each, an expectant mother taking two pints, 
and a father taking half a pint, would have an 
average milk bill of 13$. 3rf. a week. Such an 
expenditure is, of course, quite beyond the means 
of working-class families with dependent children. 

Consumption of milk in working-class households 
is far below the amounts regarded as desirable. 
Statistics from all over the country show how con¬ 
sumption drops with falling income and with an 
increasing number of children in the household. 
Many children get little or no fresh milk. For 
example, a survey of more than thirteen thousand 
school children in the Glasgow area showed that 
57*7 per cent did not drink milk at all. 

The proposal of the Children’s Minimum Council 
is that milk should be made available at 1 \d. a 
pint for expectant and nursing mothers and 
children under school age in families covered by 
National Health Insurance or of equivalent 
economic status. Both producers and distributors 
should be asked to make some concession in their 
prices for milk supplied under the scheme, 
and whatever subsidy is thereafter needed 
to bring the price down to IJd. a pint should be 
paid by the national Exchequer. It is estimated 
that there are in Great Britain about three and a 
half million expectant and nursing mothers and 
children under five. The Council argues that a 
yearly Government subsidy of just over ope and a 


Coun<^ lteeeaes the ease for cheap milk. Expert 
Govwnp^ have now unanimously 

daily amount of milk 


half million pounds would suffice to provide for 
an annual distribution of eighty million gallons 
of cheap milk among that number. This is 
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on the assumption that their orders for the 
milk would average half a pint per head per 
day. 

Any scheme which attempts to break down the 
price barrier preventing an adequate consumption 
of milk by those who most stand in need of it 
deserves our attention. Nevertheless, however 
laudable in itself, this new scheme is but another 
expedient (of which there are already three in 
existence) to remedy an evil the root cause of 
which lies much deeper than the mere inability 
of people to pay for milk. Various State-aided 
schemes for the provision of cheap milk to mothers 
and children are already in operation under tho 
Public Health Act of 1936, the Education Act of 
1921 and the Milk Act of 1934. Admittedly there 
are defects and anomalies in these schemes ; but 
another will only bring confusion to an already 
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complicated position and further increase the 
administrative difficulties of our already over¬ 
burdened public health services. 

The case requires more drastic handling, and 
demands a fundamental change in the whole 
statutory position which at present governs the 
production and marketing of milk. In the past, 
the Government has tended to serve the economic 
interests of producers at the expense of the health 
interests of consumers. While no one will deny 
a fair return to the producer, it is out of all pro¬ 
portion that the interests of 175,000 producers 
should come before those of the ten million children 
on whose health the future of the country depends. 
The time has come when the Government must 
take a comprehensive view, and, without fear or 
favour, design a unified milk policy to meet the 
needs of the whole community. 
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Genetics and Plant Breeding in the U.S.S.R. 


T HE fourth session of the Lenin Academy of 
Agricultural Sciences, held in Moscow at the 
end of 1936, witnessed a determined campaign 
against genetics as the main basis of scientific plant 
breeding 1 . It is only now, however, that detailed 
reports of some of the speeches made at the session 
are available, while further light is thrown upon 
the controversy by recent Soviet publications. 

The attack was opened by a group of plant¬ 
breeding experts headed by T. D. Lysenko, a 
member of the Odessa Institute for Selection and 
Genetics. The main ideas of Lysenko do not 
appear to have been published in a scientific form, 
but they are expressed in a popular pamphlet* 
and in his speech at the session of the Academy 
of Agricultural Sciences*. They are based on no 
teaser, and no later, authority than that of Charles 
Darwin, whose teachings according to Lysenko 
“were unable to blossom out properly in bourgeois 
countries. The best Darwinists in capitalistic 
countries, as for example Burbank in America, 
as well as our revolutionaries-biologists K. A. 
Timiriazev and I. V. Miohurin in the Czar's Russia, 


The actual controversy is centred around two 
points of practical plant breeding. One concerns 
the problem of crossing and selection of self¬ 
fertilizing pure line plants. According to Lysenko, 
pure lines if cultivated for a long time are liable 
to degeneration. This can be prevented* and the 
line even improved, by artificial cross-fertilization 
within the variety. “Small field experiments" 
made at Odessa with some varieties of wheat have 
shown an increase in the yield from cross-fertilized 
seeds, and this was taken to be sufficient to con¬ 
sider the method ready for immediate introduction 
into practice. About 10,000 farmers on 2,000 
collective farms were instructed to sterilize wheat 
plants by cutting stamens to prevent self-fertiliza¬ 
tion. As a result, 500-1,000 gm. of cross-fertilized 
seeds were obtained on each farm. “If it happens 
that the seeds from intra-varietal crossing should 
be of higher quality, should produce plants with 
greater yield . . . , there will be no obstacle to a 
rapid transformation of a kilogram of seeds on 
each farm into tens of tons". Since Lysenko is 
also practically certain (although without apparent 


were lone fighters." The works and theories of data) that the improved plants will be mors 
de Vries, Johannsen, Bateson, Morgan, are die- resistant to winter frosts, he urged theAoadefcny 
missed on the strength of a few quotations from to pay serious attention to the question of the 
their writings, suggesting their critical attitude to immediate necessity of intooducix^ method 
v some of Darwin's ideas, all of which are held by of cross-fertilization on “at least 5(L*7d thousamis 
Lysenko to be the last word in biology, of collective forms’'. 
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It does not appear to be safe to criticize such 
enthusiastic plans, containing a promise of 
enormous and immediate progress towards the 
fulfilment of Stalin’s recent order for increased 
agricultural production, N. I. Vavilov 4 , in his reply 
to Lysenko, merely pointed out that many pure 
varieties of wheat, barley, etc., have existed with¬ 
out any “degeneration” for centuries, and there 
is no need to seek to improve them by intra- 
varietal cross-fertilization. Even if such crossing 
should produce an improvement (due to heterosis), 
it remains to be shown that the improvement 
will be lasting, since usually heterosis disappears 
in a few generations. G. Meistori, who summed 
up the discussion, very cautiously suggested that 
it would be premature to develop extensive 
practical programmes while the method is still 
being studied experimentally. 

While this first point of the discussion was 
mainly concerned with a practical problem, the 
second presented a clash between two almost 
diametrically opposed fundamental conceptions of 
biology. The discussion developed round Lysenko’s 
forceful statements that the external conditions 
under which a plant develops have a profound 
effect not only on the somatic, but also on the sex 
cells. Therefore, responses of the constitution of 
an individual plant to its environmental con¬ 
ditions are inheritable, contrary to the viewB 
of “bourgeois” geneticists. This theory is based 
on three incomplete years of experiments with 
the vernalization of winter wheat and rye ; none 
of these experiments was carried beyond the 
fourth generation and the results do not appear 
fully conclusive*’ # . Nevertheless, Lysenko claims 
that the possibility of “changing the nature 
of plants” has been definitely proved, and 
promises in the near future to develop new 
varieties of winter wheat with increased cold- 
hardiness, of cotton requiring less heat for its 
growth, etc. 

On the face of it, Lysenko’s theory is nothing 
but Lamarckism in its simplest form, and this was 
pointed out by several speakers. Such accusations 
of being unfaithful to Darwinism appear, under 
Soviet conditions, to be tantamount to charges of 
high treason. Lysenko, therefore, had to insist 
that Ms theory is nothing but a development of 
most orthodox Darwinian views. His defence is 
Worth quoting, since it provides a typical example 
of methods of discussion adopted by some Soviet 

. no work can 
produce positive results if it starts on the 


basis of Lamarckism. If, by suitable breeding of 
plants, we have already succeeded in altering their 
hereditary nature in the desired direction, this 
alone proved that we are not Lamarckists. ...” 
Lysenko insists further that he is not against the 
science of genetics, but “genetics as one of the 
most important sections of agro-biological science 
must be . . . remade in our Soviet way, without 
accepting many anti-Darwinian tendencies of 
fundamental genetic conceptions”. 

The problem of the inheritance of acquired 
characters has such an extensive literature and is 
still so far from its solution, that recent Russian 
work on vernalization and allied phenomena should 
be regarded merely as providing additional experi¬ 
mental data on the subject. Some of the results 
may be suggestive, but they certainly do not in 
any way justify Lysenko’s assertions that the 
secret of “changing the nature of plants” is now 
discovered. These assertions would not be worth 
recording, were it not for the fact that they led, 
not to a healthy discussion, but to unscrupulous 
attacks on the large Russian school of geneticists 
deservedly appreciated by biologists in other 
countries. It is true that Lysenko and his colleagues 
veiled their attacks, for example, on Vavilov, by 
professing profound respect for his work ; but at 
the same time they lost no opportunity for stressing 
what they consider to be anti-Darwinian tendencies 
in his ideas. In a country where Darwinism—as 
interpreted by Engels and Lenin—constitutes the 
ideological basis of official philosophy, arguments 
of this kind savour of denouncing an enemy of 
the State. Some practical effects of these accusa¬ 
tions were pointed out by Meister 4 , who said that 
certain Soviet editors already refuse to publish 
articles dealing with genetics, which appear to them 
bordering on counter-revolution. It is also perhaps 
not a mere coincidence that the International 
Genefcical Congress, which should have been held 
in Moscow this summer, has been postponed* 

On the whole, the discussions, which must have 
stirred very deeply all biological workers in the 
Soviet Union, appear to be of very limited 
theoretical interest. They are, however, of out¬ 
standing significance in revealing the atmosphere 
in which scientific investigators in totalitarian 
countries have to live and work. 

* XlTTras, 1|6, 183 M, 3037). 

)*** of HuaaUin). Pp* 40-hlO fig*. 

* Pod Xnammm Mmttm*, t, WHUS (1037). 

' from i *, M-Sl (1037), 

1 AatiJh i Stolftttt, Z, tMO (1W7). 
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Willard Gibbs 

A Commentary on the Scientific Writings of 
J* Willard Gibbs, Ph.D., LL*D., formerly 
Professor of Mathematical Physics in Yale 
University, 

Vol. I: Thermodynamics ; dealing with the Con¬ 
tents of Volume One of the Collected Works. 
Edited by Prof. F. G. Donnan and Prof. Arthur 
Haas. Pp. xxiii 4-742, Vol. 2: Theoretical 
Physics ; dealing with the Contents of Volume 
Two of the Collected Works. Edited by Prof. 
Arthur Haas. Pp. xx 4605. (New Haven, Conn. : 
Yale University Press ; London : Oxford Uni¬ 
versity Press, 1936.) 45#. net. 

I T is now sixty-four years since Willard Gibbs 
published in the Transactions of the. Connecticut 
Academy the first of his classical papers on thermo¬ 
dynamic theory, and thirty-five since the publica¬ 
tion of his “Elementary Principles in Statistical 
Mechanics'’. 

Almost contemporaneous with the last-men¬ 
tioned event was the introduction by Planck of 
the 'quantum of action', which was destined to 
revolutionize atomic and molecular physics. It 
is not inappropriate, now that the new theories 
have largely taken shape, that Gibbs's work 
should be rediscussed with the view of examining 
how much of it retains its validity in the light of 
modem physics. 

The two volumes under review have been pre¬ 
pared under the auspices of Yale University, 
where Willard Gibbs was professor. They consist 
of a symposium, to which a number of distin¬ 
guished workers have contributed, with the double 
object, first of doing honour to the memory of 
Willard Gibbs, secondly of providing a com¬ 
mentary to guide the reader of his collected works. 
This last indeed is very necessary, for Gibbs’s own 
treatment is frequently far from easy to follow 
and, apart from this, both nomenclature and 
methods differ appreciably from modem practice. 

In view of the above intention, Gibbs's notation 
has been adhered to, and the commentary begins 
with a very brief but very valuable note on 
symbols and nomenclature by Prof. F. G. Donnan, 
for which anyone who has lost himself in the maze 
of 'free energies', ‘available energies' and ‘thermo¬ 
dynamic potentials’, as envisaged by various 
authors, will be indeed thankful. 

The first volume, which is under the general 
editorship of Prof. Donnan and Prof. Arthur Haas, 
deals with the subject-matter of vol. l of Gibbs's 
Collected Works, that is* mainly with bis first 
three classical papers. 


and his Work 

The general theory of thermodynamics as ex¬ 
pounded by Gibbs forms the theme of quite a 
number of the contributions, in particular articles 
(D) "The General Thermodynamic System of 
Gibbs", by J. A. V. Butler, (0) "The Phase Rule 
and Heterogeneous Equilibrium" by G. W. Morey, 
and (J) “The Fundamental Equations of Ideal 
Gases and Gas Mixtures" by F. G. Keyes. Prof. 
E. A. Milne contributes an article on the thermo¬ 
dynamic functions and criteria of equilibrium, and 
Prof. Schreinemakers one on graphical methods 
using the free energy function. To the same group 
belongs the leading article ( N ) of the second volume, 
“The Thermodynamic Principles as Extended 
and Perfected by Gibbs" by Prof. Arthur Haas. 

Special subjects such as osmotic equilibrium 
(E. A. Guggenheim), the thermodynamics of 
elasticity and interface phenomena and capillarity 
(James Rice) are dealt with in separate articles. 

There is naturally a good deal of overlap ; thus 
Gibbs’s paradox in connexion with the diffusion 
of two gases into one another is described and 
discussed by both Dr. Butler and Prof. Haas, and 
this is not an isolated case. On the whole, this 
overlapping is rather an advantage than otherwise ; 
the differences of presentation are often comple¬ 
mentary and illuminating. 

It is, however, to be regretted that, although 
Gibbs's famous criteria for equilibrium are ex¬ 
plained at least three times, namely, by Butler 
and by Milne in vol. I and by Haas in vol. 2, 
there appears to be nowhere an adequate dis¬ 
cussion of their validity, at any rate in the most 
difficult case, that of unstable equilibrium. Butler 
alone attempts to deal with this case, and he 
follows Gibbs’s own lines; but unfortunately 
Gibbs is here entirely unconvincing. In view of 
the importance of these criteria a careful and 
critical examination would not have been out of 
place. 

The second volume, which deals nominally with 
vol. 2 of the Collected Works, contains two articles, 
(N) and (0), devoted to classical thermodynamics. 
The first has already been mentioned above. The 
other, by Prof. Epstein, deals with the subsequent 
continuation by Nemet and others of Gibbs's 
purely thermodynamical work. 

Other articles by Leigh Page, E. B. Wilson and 
Arthur Haas concern Gibbs’s contributions to i 3 te 
theory of fight* to vector analysis and multiple 
algebra and to dynamics respectively. 

The bulk of this volume is devoted to Gibbs's 
work on st&tiatioal mechanics, most of itbeing 
from the pen of Prof. Haas ; ' 
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article* but one, by Epstein, contain a very in¬ 
structive criticism and appreciation of Gibbs’s 
work in the light of recent theories. Haas himself, 
at the end of article (M), has dealt with the deriva¬ 
tion of the ideas of wave-mechanics from Gibbs’s 
conception of phase-space, and the whole of this 
section is highly suggestive and deserves the most 
attentive reading. 

Admirable as the “commentary” is in general, 
one cannot help feeling occasionally that it is itself 
at times in need of a commentator to clear away 
obscurities. 

This is noticeable, for example, in the treat¬ 
ment of elastic solids in vol. 1 (art, K ), which is 
far more difficult to follow than the usual ex¬ 
positions of the analysis of stress and strain in 
treatises on elastic theory. In one place (p. 445) 
the writer of the article uses as “more convenient” 
a set of strain-variables which do not form a 
tensor and which, for that reason, would be highly 
inconvenient for use in an isotropic solid. 

Another example may be taken from vol. 2, 
pp. 192-203, where a number of difficulties occur. 
Thus (a) on p. 192, the reader is not told why 

the vanishing of t /'Dv n df must involve 0 ; 

at 

(b) on pp. 196-97, the vital assumption by Gibbs 
of the form exp — *)/9] for P is described 
as “plausible” ; but there are an infinity of forms 
for P which will ensure the convergence of the 
integral /\ ,fPtdq t . ., dp n , and the reader might 
well expect to be told why one “plausible” form 
is preferred above all others; (c) on p. 198, 
the statement that f. . fdq x , . . dq n — /(F) is 
not true unless the q'n are Cartesian co-ordinates, 
in which case / can only be a power, as correctly 
stated on p. 200 ; (<2) on p. 202, no explanation is 
given of the absence of a term in d& in equations 
(86) and (60), although c as defined by (55) 
appears to be a function of B. 


Taken as a whole, however, the commentary 
forms a most welcome addition to the literature of 
a difficult subject, and will be not only a worthy 
monument to one of the greatest mathematical 
physicists of the nineteenth century but also an ex¬ 
cellent exposition of his ideas by some of the 
greatest experts in the subject at the present time. 
The work involved has clearly been enormous, and 
the editors and their collaborators have well 
deserved the congratulations which they un¬ 
doubtedly will receive. 

It is perhaps still too early, in the present fluid 
condition of physical science, to estimate Willard 
Gibbs’s position in the development of theoretical 
physics and chemistry. Those who hope for such 
an estimate from these two volumes are likely to 
be disappointed. We are given a very full and 
very instructive paraphrase of Gibbs’s work, and 
deductions from it. We are shown its connexions 
with contemporary and subsequent developments ; 
but no real attempt is made to apply critical analysis 
to the work itself and to discriminate between the 
best and (at any rate) the second-best. Yet 
that in such a mass of new methods and results 
weaknesses or indeed failures must have occurred 
seems inevitable ; even Newton was not exempt. 
A commentary written in a more critical spirit 
would certainly have done Gibbs’s memory no 
harm and would undoubtedly have helped towards 
a better understanding of his work. 

Even on the question of the relative value and 
permanence of the thermodynamics and the 
statistical mechanics—which represent widely 
different scientific philosophies—we are left in 
doubt. Possibly this is the unavoidable result of 
the symposium method, and of a natural diffidence 
on the part of individual contributors. But the 
reader puts down the book with the feeling that 
the final summing-up about Gibbs has yet to be 
written. 

L. N. G. F. 


The Peasant Farmers of Ireland 


The Irish Countryman: 
an Anthropological Study. By Dr. Conrad M. 
Arensberg, Pp. xi + 218 . (London: Macmillan 
and Co., Ltd., 1937 .) 10*. 8 d. not. 

r\R. ARENSBERG'S anthropological study of 
*-? title peasant-farmer population of western 
Ireland will be held to confirm their views by 
those who believe that much of the primitive 
survives in the modem Irishman. It is this 
elwnmt in his make-up, they would maintain, 


which has persisted, certainly from pre-conquest, 
and possibly from prehistoric, days, and lies at the 
root of a misunderstanding between governors and 
governed, dating back so far as the twelfth oentury 
and distorting, as it would appear to the Irish, the 
vision of Giraldus Cambrensis. 

As a social anthropologist. Dr. Arens berg’s 
approach to the culture of the west is that of the 
analyst of patterns of behaviour. He shorn bow 
the whole social nexus of the peasant*farmer class, 
with which he is dealing, nucleates in the land, 



NATURE August 21, 1937 

concerned, immediately becomes more clearly 
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that is, in the farm holding, not merely as a matter 
of the internal economy of a single unitary organiza¬ 
tion, but also as one among a number of similar 
organizations, with mutual accommodations, per¬ 
haps even obligations, in co-operation at times of 
pressure in their agricultural functions, and a 
conditioned relation to the traders of the nearest 
or central town. The all-pervading influence of 
the land, and the character of the social economy 
to which it gives rise, can be discerned most 
clearly, perhaps, in such diverse matters as the 
system of passing the control of the farm to one 
of the sons at the oncoming of age—though not 
necessarily of senility—‘match-making, the late age 
for marriage, and the system of retail purchase 
and credit, which are not a question of finance 
simply, but depend on kinship, social relation, 
or other economically extraneous considerations, 
rather than price and quality. 

It is interesting to translate Dr. Arens berg's 
study of patterns and nuclei of behaviour into the 
more formal and familiar terminology of tradi¬ 
tional methods of observation. The primitive 
character of this community, with which he is 


apparent. It is then evident that in the peasant- 
farmer population we are dealing with a com¬ 
munity in which the unit is the family, supple¬ 
mented by the extended family and the kinship 
organization. It has its age classes, each with its 
club-house, and headed by an assembly of elders, 
who regulate the affairs of the community and 
are the repository of tradition. Marriage follows 
on or accompanies initiation into manhood, which 
goes with the accession of responsibility on the 
farm. Hence the late age of marriage. It follows 
also from this peculiar economy that the town is 
literally the market town, a meeting place for the 
exchange of produce, which functionally has no 
independent existence. There is also a place for 
primitive religious belief, as over and above the 
orthodox creed, there is an all-pervading animism, 
the belief in “they”, the fairies, or sidhe. 

It is perhaps not remarkable that a mentality 
in which these elements of behaviour are so deeply 
engrained as to have survived for centimes 
should have been incompatible with a system of 
landlordism. 


Chemistry for Everyman 


Chemistry, Matter and Life 
By Dr. Stephen Miall and Laurence Mackenzie 
Miall. Pp. x 4*296+8 plates. (London : Edward 
Arnold and Co., 1937.) la. 6 d. net. 

T HE popularization of chemical science is a 
notable feature of the twentieth century, and 
the apjwarance of the volume under consideration 
is welcome evidence that the demand for books 
which give a readable and accurate account of the 
achievements of scientific chemists still continues. 
In looking back over the past thirty years or so, 
it is of interest to note how the methods have 
altered by which authors have sought to capture 
the interest of their readers. Formerly, it seems 
to have been considered necessary to emphasize 
in the titles chosen the wonder, the romance or 
the mystery of chemistry, and in the text the 
reader was constantly being aroused to amaze¬ 
ment and wonder. Each sentence, almost, ended 
in an exclamation mark, and it was sought to 
hold the attention of the reader by means of slogans 
and the devices of the advertising agent. 

Nowadays, these methods of exposition have 
fortunately almost disappeared, and the intelligent 
And educated public is now supplied with bodies, 
euchaa the one before uft,in which the facts and 


theories of chemistry are presented clearly and 
soberly and left to make their own impression. 
One cannot but welcome the present work, in which 
the authors “have tried to describe in language 
that any educated person can understand some of 
the main principles of chemistry, the nature of 
matter, and some of the chemical changes that 
take pbioe in living plants and animals”. The 
qualifications of the senior author, at least, are a 
sufficient guarantee that the attempt has not been 
made in vain. 

Within the compass of less than three hundred 
pages, and in a succession of twenty-seven 
chapters, the authors have considered briefly, 
sometimes too briefly, the general aspects of much 
of present-day chemistry. In the first eighteen 
chapters we have presented to us an account of 
modem views regarding the constitution of matter, 
of the arrangement of atoms and molecules in 
crystals, of the spontaneous transformations which 
atoms are undergoing in radioactive suhstanoes 
and of the similar transmutations whioh can now 
be brought about artificially. The discussion of 
these and other topics leads on to the oonsidearati<m 
of some of the substances which are 
the bodies of plants and animals and of the 
chemical processes which take place in the Uvhftg 
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orgamem. These closing chapters are necessarily The book can be recommended to all who wish 
lees easy to iread and understand than the earlier to obtain some knowledge of what the science of 
ones, yet the authors have succeeded in giving to chemistry means. It is readable and reliable, and 
the general reader an idea of the truly extraordinary is well illustrated by diagrams and plates; but 
work which has been achieved by chemists in un* why, one may ask, should there be given on the 
ravelling the molecular constitution of the complex jacket a picture of an alchemist in his laboratory 
compounds which build up the structure of plants rather than a picture of, say, Ramsay or of Robin- 
and animals, which control the health of the son ? Is it thought that the fading glamour of 
animal organism and which give to plants their alchemy, of which there is no mention in the text, 
marvellous colours. may act as a lure ? Alex. Findlay. 


T echnologi 

Hie Collected Papers of Rhys Jenkins, 
M.I.Mcch.E. 

comprising Articles in the Professional and Tech¬ 
nical Press mainly prior to 1920 and a Catalogue 
of other Published Work. (Links in the History 
of Engineering and Technology from Tudor 
Times.) Pp. x +247 +8 plates. (London : New¬ 
comen Society, 1936.) 21a. 

nPWO things strike one at the first glance into 
* this handsome volume : first, the wide range 
of Mr. Jenkins’s researches and his large output; 
secondly, the reflected glory which shines on the 
Newcomen Sooiety through having published the 
volume, apart from the fact that it is “a token of 
the affectionate regard in which he is held by 
members of the Society”. 

Closer examination of the work reveals that it 
is nearly ail baaed on hitherto unpublished material 
obtained from the most out-of-the-way sources, 
indicative not only of keen research, but also of 
a flair for knowing where to look. Not only so, 
but also Mr. Jenkins has visited the localities 
where the industries he describes have been 
carried out; he has in some cases located their 
sites and he has exhausted the traditional sources 
of information locally. What is so refreshing about 
the author is that he brings to the sifting of the 
evidence and the weighing of facts a critical 
inquirer's mind. He examines the stories which 
have hitherto served as history, and extracts from 
them whatever modicum of truth they may 
contain. His papers may be studied as models of 
historical research, and he himself is rightly 
regarded as the doyen of students in the field of 
engineering and industrial history. 

The papers have been gathered from many 
but are reprinted substantially as they 
where new matter has come to light after 
the publication of any particular papery this matter 
with By Mr. Jenkins in an appendix. 


al History 

In general, the papers represent Mr. Jenkins's 
activities prior to the founding of the Newcomen 
Society by himself and others in 1920 ; since that 
date, most of his contributions have found their 
way into the Transactions of that Society. Taken 
together, they thus form a corpus of all his work 
up to date. 

Turning to tho subject-matter in detail, it may 
be conveniently classified under these headings : 
mechanical technology ; steam engineering and 
foundry work ; hydraulic and sanitary engineer¬ 
ing ; industrial and economic history. In the 
space at disposal, attention may be directed to a 
few of the papers. Foremost among them are 
those which elucidate the history of the steam 
engine and the work of Sir Samuel Morland, 
Thomas Savery, Thomas Newcomen and Henry 
Beighton. It may be said without hesitation that 
Mr. Jenkins's researches in this direction have 
added more to our knowledge than the whole of 
that available previous to his time. Another 
subject treated in a masterly manner is the history 
of paper-making in England in 1495-1788 ; even 
the site of the mill of John Tate, the first English 
paper maker, had been lost. The history of an 
industry—that of tin-plates—that has been asso¬ 
ciated with Mr. Jenkins’s native county—is the 
subject of what will undoubtedly remain a olasaic 
memoir. 

Sufficient perhaps has been said to indicate the 
interest of these “Collected Papers”. To conclude 
the volume there are complete lists of the published 
works of Mr. Jenkins, authorities quoted, and a 
really good index. This is, we believe, the first 
time that such a volume has been published by 
an engineering ’ society in Great Britain, and the 
Society, the editor, Mr. E. W. Hulme, and the 
printers are to be congratulated on the result of 
their combined efforts. No student of Industrial 
history can afford to overlook this r^mafkable 
volume. \ . r 
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Vitamin* in Theory and Practice 

By Dr. Leslie H. Harris, Pp. xix-f 242, (Cambridge : 

At the University Press, 1937.) 8a. W. net. 

.Taas first edition of* Dr. Harris’s book was published 
at the end of 1935 and reviewed in Nature in the 
spring of 1936 (137, 868). Its deserved success is 
doubtless one reason why a new edition has been 
needed so soon; another is the speed with which 
advances in vitamin chemistry have been made 
during the last eighteen months, a speed unusual 
even in this exceptionally fast-moving branch of 
biochemistry. 

During that period the exact structures of aneurin 
chloride (vitamin B*) and of lactoflavin (part of the 
’vitamin B, complex’) have been made known, and 
both have been completely synthesized. The detailed 
structures of two antirachitic vitamins, calciferol 
(vitamin D t ) and the ’natural’ vitamin of halibut 
and fciinny liver oils (vitamin D 8 ) have been worked 
out and a generally accepted formula has been pro¬ 
posed for each; the latter has been prepared from 
inactive substances, both ’natural’ and of laboratory 
origin, and it has also been obtained crystalline, 
though too recently for the fact to be recorded by 
Dr. Harris. The claim by Evans to have isolated 
vitamin E, which he calls “tocopherol”, is accepted 
by Dr. Harris, but he would not find that all workers 
in this field agree with him on the matter. 

Apart from expanding his book to include these 
items of new discovery, the author lias made few 
additions. He might, perhaps, with advantage have 
included reference to the more recent work on the 
treatment of habitual abortion with wheat-germ oil 
or extracts made from it (Shute, Watson, Currie), 
especially as this work confirms the original 
observations of Vogt-Moller, recorded in this edition 
in words identical with those used in the first. But 
Dr. Harris is perhaps wise in a, book of this nature, 
intended for lay consumption, to err on the side of 
caution. A. L. Bacharach. 

Thirty Years of Nature Photography; 
a Personal Record of Two Observers. By Seton 
Gordon. Pp. xi-f 1004*108. (London, New York, 
Toronto and Melbourne: Cassell and Co., Ltd., 
1936.) 21*. net. 

The author has been photographing birds and their 
nests since 1903, inspired originally by the books of 
Richard Kearton. His wife had also observed and 
photographed sea and moorland birds, and after 
marriage the two enthusiasts helped each other in 
this fascinating pursuit. The beautiful plates of this 
book are the result of their collaboration, the letter* 
press explaining the methods used, with particular 
emphasis on the necessity for a ‘hide’, and for two 
observers to use it. 

There are photographs of sea birds, moorland birds, 
a few of seal and deer, and two remarkable pictures 
of crested tits. The account of the taking of thee© 
photographs shows that considerable physical forti¬ 
tude, besides infinite skill and patience, went to the 
making of a book which admits the reader to the 
ihtimait* family life of these untamed creatures. 


Most of the photography was don© with a latge 
camera from a hide, a hand camera being used fbr 
sea birds only. The photography ofthe latfter is ; 
comparatively simple as they are not very shy, ^he 
main difficulty being the inaccessibility of their 
haunts. But photographs such as those of the golden 
eagles caressing each other above their eaglet, feeding 
and sheltering the eaglet, and of the hooded crow 
with her nestling are wonderful achievements, alike 
in photographic skill and bird study. Regarded 
piotorially, the 'close-ups* arp better than suoh pictures 
as “Stags Crossing a River”, where the lens is too 
good for the picture, the deep focus giving no sense 
of recession. 

The author comments on the difficulties found in 
enforcing the Wild Birds Protection Act. Books such 
as this must, we hope, turn a reader’s thoughts to 
study of a bird as a lovely sentient being, rather 
than os a stuffed corpse or a blown egg. 

Flora of Jamaica; 

containing Descriptions of the Flowering Plants 
known from the Island. By William Fawcett and 
Dr. Alfred Barton Rendle. Vol. 7 : Dicotyledons— 
Families RubiaoeoB to Composite, By the late 
Spencer Le Merchant Moore and A. B. Rendle. 
Pp. ix4-303. (London: British Museum (Natural 
History), 1936.) 15*. 

The continuation of this valuable work is very 
welcome, and we note with pleasure that there is 
every hope of its speedy completion. The present 
volume is filled almost entirely by the accounts of 
the Rubiaceae and Compositae, which were prepared 
by the late Mr. Spencer Moore and have been com-* 
pleted by Dr A. B. Rendle. The latter author has 
also worked out the Campanulaceee, and has success¬ 
fully unravelled the difficulties which obscured the 
identity of some of the ten species of Lobdkt occurring 
in Jamaica. All students of tropical American plants 
will be grateful for the attention to nomenclature 
and synonymy, the care in examining historic types, 
and the general finish which have from the first been 
marks of this distinguished production. 

Einfiihrung in die Vektor- und Tensor-rechnung: 
unter besoadorer Beriieksichtigung ihrer physlkel- 
ischen Bedeutung. Von Prof. Dr. Harry Schmidt. 
Pp. vi4125. (Leipzig: Max Jfineoke, 1935.) 5.80 
gold marks. 

■# 

This is an excellent account of vector analysis, 
starting at the beginning, based on sound mathe¬ 
matical principles, and clearly explained. The vector 
theorems are well illustrated by hydrodynamics!. 
applications; the tensor of the second dr&sr 
work is carried no further) is exemplified by the 
theory of elasticity. The author beJievesthafcan 
exact treatment need not be more difficult, and is 
certainly easier to understand, than a popular ©t* 
position lacking in rigour and b**S& ^ 

With this we entirety agree, and. can reoonm^ £ ( 
hook to all who wish to ■ learn vector methbds and ■ 
'■■their ^ 1 'V ^ ^ ^ ^ 
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The Search for the Isotopes of Hydrogen and Helium erf Mass 3 


By The Right Hon. Lord 

A FTER the discovery by Urey of the isotope 
■* of hydrogen of mass 2 (deuterium) and its 
concentration by electrolysis, it was natural to 
examine whether any other stable isotopes of 
hydrogen, and particularly *H (triterium, symbol T), 
are present in ordinary hydrogen. In this article 
an account will be given of the chequered history 
of the many investigations to throw light on t his 
question, and incidentally also of attempts made 
to detect the presence of the helium isotope of 
mass 3, which is believed to be produced in certain 
transmutations. 

It was natural to suppose that the concentration 
of deuterium by electrolysis of water should lead 
also to a concentration of triterium to a consider¬ 
able extent. Using a direct spectrosoopic method, 
Lewis and Spedding 1 in 1933 looked for the 
presence of a spectrum line corresponding to *H in 
hydrogen released from a rich sample of heavy 
water, but with negative results. They concluded 
that if triterium were present at all its concentra¬ 
tion was less than 1 in 6 x 10*, compared with 
ordinary hydrogen. 

Experiments with a similar object were carried 
out in Princeton University in 1934 by Lozier, 
Smith and Bleakney*. A sensitive form of mass- 
spectrograph designed and operated by Bleakney 
was used to detect the presence of charged mole¬ 
cules TD of mass 5. They estimated that the con¬ 
centration of T was about 6 in 10* after the initial 
volume of ordinary water had been reduced to 
1 part in 225,000. The experiments wore continued 
by Prof. H. S, Taylor and his collaborators* until 
the volume was reduced to 1 part in 150 million. 
In these experiments about 75 tons of ordinary 
water were electrolysed down to 0-5 c.c. 
The concentration of T/D using Bleakney’s method 
wall found to be about 1 in 10 4 , and they concluded 
thaithe abundance of T in ordinary water was 
about 7 in 10* 

In the meantime Oliphant and H&rteck 4 in 
Cambridge had found definite evidence that the 
bmnbmdmmt of a deuterium preparation by fast 
deuterons led to two types of transformation, in 
pne of which an isotope of hydrogen of mass 3 
was liberated, and in the other an isotope of helium 
of mass $. From the energies released in these 
was deduced that the masses of these 
twd$iare nearly the same, namely, 3 0171 
of a hydrogen atom is taken 
suggests tiiat 


Rutherford, OM., FJR.S- 

both these new isotopes are stable under normal 
conditions. 

It was clear that it was matter of much scientific 
importance to obtain sufficient quantities of these 
new isotopes not only to determine their, masses 
with precision but also to investigate the interest¬ 
ing transformations which might be expected to 
occur when the ions of these isotopes were used for 
bombarding purposes. An account will be given 
later of attempts to obtain detectable quantities 
of these gases by direct transmutation, but I will 
first deal with experiments to obtain detectable 
quantities of triterium by continued electrolysis 
of heavy water. Before the completion of the 
Princeton experiments, the feasibility of large- 
scale electrolysis was discussed by Prof. Urey with 
Prof. Tronstad and Engineer J. Bran of the Norsk 
Hydro-Elektrisk Kvoolstofaktieselskab of Oslo, 
Norway, which was producing heavy water in 
quantity by the electrolytic* method. The most 
suitable methods to employ for the concentration 
of triterium were discussed by Dr. Farkas and Dr. 
Oliphant of Cambridge with the representatives 
of the Norwegian company, which very kindly 
agreed to carry out the elaborate research pro¬ 
gramme required. A brief statement of the 
methods employed, given by the Company, is as 
follows: 

“If ordinary heavy water containing a small 
quantity of triterium oxide is electrolysed to a 
small volume, it is to be expected that, in all 
probability, it will become rich in T,0. The 
object of the experiments was to try to accomplish 
this by electrolytic means. 

“The basis used was 43-4 kilos of heavy water 
produced electrolytically and having an average 
D*0 content of 99*2 per cent. During the course of 
nine months and a half, this heavy water was 
electrolysed to a volume of 11 c.c. 

“The electrolysis was carried out under con¬ 
ditions that ought to be considered favourable for 
the concentration of any triterium oxide that might 
happen to be present in the heavy water. During 
the first part of the electrolysis nickel cells pro¬ 
vided with iron cathodes were used, but during the 
last part of the process glass cells with electrodes 
made of platinum were employed. The cells were 
constructed in such a manner that there was 
excellent communication between the analyte and 
catholyte. In addition to this, provision was made 
^ reflux condensation of the water 
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vapour, so as to ensure the purity of the gases 
developed by the electrolysis- 

“The electrolyte used consisted of heavy 
potassium hydroxide—KOD. In order that the 
concentration of the electrolyte should not increase 
too much during the electrolysis, the potassium 
hydroxide was gradually eUminated from the 
electrolyte by distilling off the water. The D,0 
Content of the dry potassium hydroxide obtained 
by this process was regenerated by being first 
treated with dry CO„ the water liberated thereby 
being then distilled and passed back to the cell. 

"The density of the cathodic current during the 
electrolysis varied from 0-2-04 amp./cm.*. The 
temperature of the electrolyte varied from 30° to 
50° C. 

"After the electrolysis had been completed, the 
contents of the cells were treated with dry CO* 
{for the purpose of converting the potash into 
carbonate), and the heavy water was distilled off. 
No further purification was effected," 

Part of this concentrated material was handed to 
Dr. F. W. Aston to examine in his precision mass- 
spectrograph whether any triterium was present. 
The following statement of the behaviour of this 
material has been given to me by Dr. Aston : 

"The vapour of the concentrated heavy water 
was allowed to pass continually through the dis¬ 
charge tube which was in a very favourable state, 
the diatomic molecular lines being about 1,000 
times as bright as the triatomic. The line 5 was 
examined by a 40 minutes exposure and the limits 
of detection estimated by very short exposure of 
line 4 (D,) down to 1 second. Line 5 was un¬ 
questionably D,H and no trace of a companion 
in the position expected for DT could be detected. 
This would have been about 0-5 mm. away and 
easily resolved. A second test was made with an 
exposure of 50 minutes with the same result. As 
line 4 could have been detected with an exposure 
of 1/20 second, it follows that 

DT 1 " 

D, < 60,000 

The conclusion of Dr. Aston, that no trace of 
triterium could be found in the concentrated 
sample by his very direct and simple method, is 
very disappointing after the time and labour spent 
in Norway in preparing this material. While it is, 
of course, difficult to make any certain comparison 
of the concentration of T to be expected in these 


and his collaborators started with 76 tons. 
The rather low yield of heavy water jn the Nor¬ 
wegian experiments was due to the fact that the 
cells used were ordinary technical electrolysers for 
the production of hydrogen and oxygen, heavy 
water being regarded as a by-product. In any 
case it is to be expected that in the earlier stages 
of the electrolysis the triterium would be enriched 
at least as much as the deuterium. 

There is thus rather a conflict of evidence with 
regard to the concentration of triterium in the 
two similar experiments. The American observers 
obtained a positive result indicating a value of 
T/D « 1/10 4 in their enriched sample, while Aston 
by a more direct method could detect no triterium 
at all in the Norwegian preparation, and concludes 
that T/D must be less than 2 in 10 fl . Unfortunately, 
an intercomparison of the samples is not possible, 
for Prof. H. S. Taylor informs me that their 
enriched sample has been lost. It is hoped, how¬ 
ever, that it will be possible to arrange to test 
the Cambridge sample in Princeton by the sensitive 
method devised by Bleakney, It is important to 
decide that the ions of mass 5 shown by this 
apparatus are in fact due to molecular ions TD. 

It waB felt desirable, however, to confirm the 
negative result found by Aston by a transmutation 
test. This is in some cases a delicate method of 
analysis, as is shown by the fact that the presence 
of the small amount of deuterium in ordinary water 
can readily be observed by its use. Experiments 
were consequently made by Kempton and Miss 
Maasdorp in Cambridge, to test whether hydrogen 
separated from this concentrated material showed 
any characteristic difference from ordinary deu¬ 
terium, when the accelerated ions were used for 
bombarding purposes. The ion beam was analysed 
by a magnetic field, and the part of mass 3, no 
doubt mainly due to charged DH molecules, was 
allowed to fall on a target consisting of a deuterium * 
compound. The intensity of the beam of mass 3 
was very small compared with that observed for 
the D ions. From general considerations, we might 
expect the following reactions to occur for fast 
ions corresponding to *H and *He: 


*D + *H - 4 He + x n 
*D + *He - 4 He + *H 


the energy released in each case being about 20 
million volts. Owing to the copious production of 
neutrons from the ordinary D—D reaction, it is 


two large-scale experiments, it does not seem 
likely that the concentration of T would be lees 
in the Norwegian experiment. I am informed by 
the Norwegian company that, in aU, 13,000 tons 
of ordinary water were used for the production 
of the 43*4 kilos of heavy water employed by 
theft* to concentrate the triterium, while Taylor 


not possible to distinguish the small number of 
neutrons or protons to be expected from the 
above reactions. Chi the other hand, the «-partiel*s 
arising from these reactions should have a tmijp 
in air of 2-3 cm M and should be readily dk* 
tinguisbed from protons, owing to 
ionising power. Careful search faHedto re veal atfy 
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such a-partidea, and the number must have been 
lean than 1/5,000 of the protons arising from the 
B—D reaction. Assuming that these reactions are 
aD equally efficient at the voltage used, it follows 
that 

T/D < 1/5,000. 

While the limit of detection of T by this method 
is 10 times lower than that deduced by Aston, 
this conclusion nevertheless affords a useful check 
in indicating that very little if any T can be present. 

It is desirable to add a short statement of 
attempts made to detect the artificial production 
of. *H and *He in the D—D reaction already 
referred to. Since these transformations are highly 
efficient, and take place for very low bombarding 
energies, it is to be expected that both *H and *He 
should accumulate when an ordinary glow dis¬ 
charge is passed through heavy hydrogen. Accord¬ 
ingly experiments were carried out in America and 
in Cambridge to produce these new isotopes by 
passing heavy hydrogen slowly through a discharge 
tube across which a potential of 60-70 kilovolts 
was applied. Samples of the gas obtained by this 
treatment wore tested in America for the presence 
of *H and *He by the sensitive method of Bleakney, 
previously mentioned. At first, evidence* of small 
traces of these gases was found, but we understand 
that later work has failed to confirm these con¬ 
cisions. 

In the Cambridge experiments made by Oliphant, 
the treated gas mixed with an excess of helium 
was passed through the discharge tube, whicli 
produced a beam of fast ions for experiments on 
transmutation. After acceleration, the beam of 
ions was analysed by passage through a magnetic 
field, and the ion beam of mass 3 was found to be 
very feeble compared with that of mass 2, owing 
to the presence of helium, which has the property 
of dissociating the charged molecules produced 
by the discharge. The method of detection of 
# H and *He was similar to that already described. 
A search was made for a-particles which might 
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be expected to arise from the reactions (i), when 
the ions of mass 3 fell on a target containing 
deuterium. No such a-particles were detected, and 
the number was oertainly less than 1/20,000 of 
the protons liberated from the deuteron beam 
under the same conditions. Assuming as before* 
that these transformations are all of equal efficiency,, 
it is evident that *H and *He cannot be present to 
the extent of 1/20,000 in the deuterium gas. 

Attempts have been made by G. P. Thomson 
and F. A. Paneth in London to produce *He by the 
D—D reaction in sufficient quantity to be de¬ 
tected by the extremely sensitive micro-methods 
developed by Paneth, but so far without success. 
It may be that the reaction of a H and 8 He with D 
takes place very easily, so that a stage is soon 
reached when these isotopes are destroyed in the 
discharge as fast as they are produced. 

The rapid disappearance of *H and *He by 
transmutation would account for the very small 
abundance of these isotopes in the earth and 
presumably in the sun. A number of experiments 
have been made to detect the helium isotope of 
mass 3 in ordinary helium by direct spectroscopic 
methods, but with entirely negative results. This, 
however, is not surprising when we consider that 
terrestrial helium is probably derived from the 
a-particles of mass 4 expelled from the radioactive 
substances present on our earth. 

It is a striking fact that while in transmutation 
experiments using counting methods the D—D 
reaction is on a marked scale, giving rise to very 
large numbers of *H and *He particles, yet it does 
not seem feasible at the moment to obtain sufficient 
quantities of these two interesting isotopes to study 
their properties by ordinary physical chemical 
methods. 

1 Luwta And Spudding, Phyt. R*v, t 48, 464 (1083). 

1 Loilet, Smith And Bleakney, Phys. 40, 665 (1084). 

* Scbwood, TAyior, Lozier and Bleakney, J. Amor. Ctwm, Soc. t 
67, 780 (mb), 

* Oliphant, Harteok and Butherford, Proc. Hoy, Soc. t A, 144, 60S 
(1934). Oliphant, XATTnRB, 187, 306 (1036). 

* Bleakney, Barnwell, Lozier, Smith and Smyth, Phyt. Rov,, 4A 
81 (1934). 
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Social and Political Application of Nutritional Science 

*T*HE historical development of any science is will always bulk large in the pages of scientific 
1 twofold. First come the discoveries of journals, there is clear evidence that pride of {dace 
natural principles and facta of theoretical interest, is now being given to researches which will hasten 
These are followed at varying intervals of time by the practical application of the new nutritional 
their .application to practical life. The history of teaohing. In short, there are welcome signs of a 
mitritioiud sdflnoe offers no exoeption to this rule, lessening gap in the relations between those who. 

Recently, the trend of nutritional investigation are engaged in ascertaining the facts of nutrition 
hasundergone a marked change. While dis- and those whose duty is the applicatkm of that 
interested atudies of a purely theoretical nature knowledge to the practical affairs of.pubhc health. 
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Some evidence of this will be found in tbe fact 
that the number of papers noted in the section of 
Nutrition Abstracts and Reviews (published by the 
Imperial Bureau of Animal Nutrition, Rowett 
Research Institute, Aberdeen), devoted to the 
application of nutrition to human health has in¬ 
creased by more than 90 per cent in tbe last five 
years. 

The two outstanding features of present-day 
investigations are first, the attention which is 
being paid to the determination of nutritional 
needs, and secondly, the ascertainment of the extent 
of means to supply these needs. The economic 
blizzard which struck the world in the years 
around 1931 gave tremendous stimulus to this 
type of study, and we find the world's literature 
during the years of depression abounding in papers 
dealing with the influence of the economic crisis 
on the nutritional needs and health of the people, 
the dietary resources of the unemployed in relation 
to their physical fitness, and the prevalence of 
malnutrition in children and young persons living 
under conditions of limited means in distressed 
areas. 

The relation between poverty and national 
physique has been re-examined in the light of our 
new knowledge of nutritional needs. Many recent 
studies have shown that as income increases the 
greater is the consumption of milk, eggs, fruit, 
vegetables, meat and fish. This finding is not 
altogether new. It has long been established from 
the innumerable records of family expenditures 
published* by the well-known economists of the 
nineteenth century that additional increases in 
income are associated with an increasing amount 
spent on food, and further, that the struggle to 
consume better kinds of nourishment is greater 
than the striving to increase total amounts of 
consumption. Le Play and Engel, who were the 
first to generalize these laws, maintained that the 
upper classes were to be differentiated from the 
lower by the amounts of animal food they con¬ 
sumed. 

What is entirely new, however, is the realization 
that rising income, associated with increased con¬ 
sumption of milk, eggs, fruit and the rest, goes 
hand in hand with decreased death-rate, better 
growth of children, greater adult stature and much 
improved general health. The explanation of this 
lies in the fact that the foods mentioned are just 
those found to be richest in vitamins, mineral 
matter and first-class protein, constituents proved 
by laboratory experiments to be essential for the 
preservation of health. This is the crux of what 
has been called ‘the newer knowledge of nutrition'. 
It calls for a change in point of view rather than 
any fundamental or revolutionary ablation m 
dietary habits. -y 


Undoubtedly, disquieting features in the abate 
of national fitness have been revealed as a result 
of these recent dietary and family budget investi¬ 
gations in Great Britain, and very naturally a 
lively public interest in the whole nutrition ques¬ 
tion has been aroused. Social oonsoienoe is es¬ 
pecially sensitive because, not only in Great 
Britain but also in many other countries, it has 
been estimated that a very large proportion of the 
population falls into groups in which the income 
per head is less than that considered sufficient for 
the purchase of foods necessary for the maintenance 
of optimum health. The unfulfilled needs of the 
people of Great Britain for essential foodstuffs 
have been assessed at £200,000,000 a year. 

Inevitably, controversy has arisen. On the 
question of needs, typical examples of disagree¬ 
ment are those which surround the standards 
advocated by expert medical opinion and those 
adopted by Government departments responsible 
for unemployment assistance and other forms of 
public relief. In official circles the inclination hafc 
been to think in terms of minimum needs ; that 
is to say, the level fulfilling conditions which 
would keep the population at the present average 
standard of health and physique. The scientific 
investigator, on the other hand, cannot con¬ 
scientiously study anything less than an optimum, 
which has been defined as a level of requirement 
above which no subsequent addition would add to 
the individual's share of good health and of full 
physical development. Again, the absence of 
precise objective standards by which to measure 
the state of nutrition of a given individual offers 
another serious difficulty. The adoption of differing 
standards and the varying mental conceptions and 
impressions of individual observers have led to 
confusion in the assessment of malnutrition and 
the subsequent comparison of data from different 
sources. As a result, allegations that substantial 
and progressive declines in the health of com¬ 
munities have followed the years of eoonomic 
depression are often difficult either to refute or to 
substantiate. Further fuel has been added to the 
fire of controversy by the expressed opinion of 
statisticians that some of the most recent con¬ 
tributors to the discussion on the relation between 
poverty and nutrition have based their findings 
on faulty methods and meagre and uncertain data; 

The task of those who would distinguish what 
is true from what & false is not made any eatieit 
by the number of different bodies, official and 
non-official, which have contributed to the fits* 
mission Data from all sorts of 4 $^ 
medical, chamfer 

Qitesti^ 
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the atid the Board of Education, 

dealing with the state of national health and the 
welfare of infonts and school children ; and, year 
by year the number of local authorities which 
have instituted inquiry into nutritional conditions 
in their own areas becomes greater and greater. 
Further, in Great Britain at any rate, there have 
arisen within the last few years numerous semi* 
private organizations the self-imposed task of 
which is partly to educate the ‘man in the street' 
upon what is properly considered to be a matter 
of immediate public concern, and partly to 
stimulate official circles into making authoritative 
pronouncements regarding what constitutes an 
adequate diet and how the Government proposes 
to bring such a diet within the economic compass 
of every section of the community. Chief among 
these are: the Committee Against Malnutrition, 
the Children's Minimum Council, the People's 
League of Health, and PEP (Political and 
Economic Planning), all of which have, by well- 
directed propaganda and other means, done much 
to focus public attention on the urgent need for the 
formulation of a sound national nutrition policy. 

Whatever may be one’s opinion on the validity 
of individual statistics purporting to show the 
extent of malnutrition and its precise relationship 
to family habits and oircumstanoes, there is no 
doubt that, viewed in the widest perspective, a 
serious amount of malnutrition prevails in almost 
every country in the world, especially among 
children. Furthermore, it seems that where the 
dietary standards fail, the major cause is not 
ignorance but poverty. 

It is not surprising, therefore, that following 
the presentation of facts there should have been 
a cry for official action. Before action can be 
taken, however, the public health administrator 
must satisfy himself that the principles suggested 
to him by the scientific investigator do really 
concern him. Broad generalizations must be 
accented with caution. Alarmist statements on 
the, prevalence of under-nutrition must be con¬ 
sidered judicially. Facts must be verified and 
must be interpreted with greater precision in 
order to determine whether action is justified and 
what form it should take. The tendency in Govern¬ 
ment circles, therefore, has been towards further 
inquiry rather than to the hasty acceptance of the 

In the United Kingdom/ the Minister of Health 
4^ ^ of State for Scotland appointed, 

i» May I935, an Advisory Committee to examine 
and qualitative facts of nutrition 
changes in the diet of the 
desirable In the light 
This Com* 
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standing features of which are the* Committee’s 
adoption of the standards of dietary requirements 
drawn up by the League of Nations Committee to 
which reference is made below, its recognition of 
the importance of milk and its recommendation 
that in impending legislation dealing with the 
national milk supply the primary objective of the 
Government should be to ensure that specified 
amounts (two pints per day for every pregnant 
and nursing mother, and a pint and a half for 
every child) are brought within the purchasing 
power of the poorest. It has also accepted as 
reasonable and likely to, be in accordance with the 
faots, the broad picture on food consumption at 
different income levels prepared by the Market 
Supply Committee and used by Orr as the basis 
of his estimates in “Food, Health and Income” ; 
but recommends that it should be regarded not 
as final but rather as a framework to be filled in 
when an adequate number of budgets have been 
obtained and individually analysed. Thes$ are 
conclusions of far-reaching importance. 

Of much wider interest, however, is the attention 
which has been paid to the nutrition question by 
the League of Nations. The Health Organisation 
has been engaged in the study of nutrition in its 
relation to public health since 1926. On the pro¬ 
posal of the Australian delegate, who, incidentally, 
was one of the first to appreciate the close nexus 
of interest between problems of health and agri¬ 
culture, the League, at its sixteenth Assembly in 
1936, recommended that the Health Organisation 
should continue and develop its work on nutrition 
in collaboration with the International Labour 
Office and the International Institute of Agri¬ 
culture. At the same time, the Assembly decided 
upon the creation of a Mixed Committee of experts 
on agriculture, economics and public health, 
charged with the duty of presenting a general 
report to the Assembly on the problem of nutrition 
in its publio health and economic aspects. The 
nineteenth International Labour Conference 
adopted a similar recommendation. In October 
1935, the Health Committee decided to set up a 
Technical Commission on Nutrition composed of 
three experts each from the United Kingdom, the 
United States and France, and one from each of 
six other European countries. This Commission, 
at its first session in London in November 1036, 
laid down the physiological bases of nutrition and 
established the food requirements of humanbeings 
during their growth from conception until adult 
age. With a view to the application of these 
recommendations in different countries and their 
adaptation to varying geographic, economic arid 
social conditions, the report was circular the 
observations of academies of medicine, research 
cKmnrih and other authorities in various countries 
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the competence of which covers nutritional 
problems. At its second session, held in Geneva in 
June 1036, the Technical Commission examined 
the observations communicated by these bodies, 
revised and amplified its London report, and 
presented it to the Mixed Committee in conformity 
with the Assembly’s resolution of 1935. 

This revised report, embodying considered 
international opinion on human dietary standards, 
represents the first and most outstanding con¬ 
tribution towards evolving order out of the chaos 
of specialized data on requirements which has 
confronted nutritional workers in recent years. A 
yardstick has at last been provided by which to 
measure diets and determine how far they are 
deficient for health. As already mentioned, the 
report has been adopted by the Advisory Com¬ 
mittee on Nutrition responsible to the British 
Ministry of Health, and, in common with all the 
other work of the League’s Technical Commission 
on Nutrition, has created a considerable impression 
not only in Europe but also over-seas. Thus, 
items included on the agenda of the Inter-Govern¬ 
mental Conference of Far-Eastern Countries on 
Rural Hygiene have been inspired by the Com- 
misaion’s work, as also has the recent formation 
of numerous national councils, such as those in 
Australia and in the British Colonies, specially set 
up to study local nutritional problems along the 
lines of the League’s recommendations. 

Perhaps nowhere have the suggestions of the 
League been acted upon with greater promptitude 
than within the British Colonial Empire. In April 
1936, the Secretary of State for the Colonies ad¬ 
dressed a dispatch calling for a comprehensive sur¬ 
vey of the nutrition position in each Dependency. 
One of the main purposes of the dispatch was to 
direct attention to the important bearing which 
nutrition should have upon agricultural, veterinary, 
educational and general policy in the Colonial 
Empire. In planning the production of any 
territory the aim should be twofold ; on one 
hand, the provision to the entire population of a 
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locally grown food supply considered adequate by 
medical science and, on the other, the growth of 
remunerative export crops. Already many replies 
have been received, some of which have been made 
available as public documents. “Food in Relation 
to Health” has been issued by the reoently estab¬ 
lished Nutrition Committee in Trinidad ; a similar 
report, based on the well-known work of Nioholls, 
describes conditions as they apply in Ceylon ; the 
report of a specially formed nutrition committee 
has been presented to the Legislative Council of 
British Guiana ; and a “Nutritional Review of 
the Natives of Zanzibar” has also been submitted. 

To consider these reports and to advise generally 
on nutritional matters relating to the British 
Colonial Empire, the Prime Minister, in November 
1936, appointed a Committee of the Economic 
Advisory Council consisting of medical, agricultural 
and economic specialists. This Committee is 
expressly commissioned to keep in touch with the 
work of the League of Nations and enable His 
Majesty’s Government to assist and support it 
more effectually. 

No attempt has been made here to deal ex¬ 
haustively with the subject under review. Rather 
the aim has been to present a brief general outline 
touching the reasons for, and the nature of, 
Government intervention and official international 
co-operation on a subject of intense universal 
interest. Unavoidably, the writer’s approach has 
been from the British point of view. One must 
remember, however, that in the United States of 
America, in the U.S.S.R., in Italy and in many 
other countries, evidence that Governments have 
accepted their obligations to give authoritative 
public guidance on questions of nutrition is equally 
conspicuous. 

By far the most important thing is that the 
League of Nations has been accepted as the 
common platform on which national aspects of 
the problem can be debated in their world setting 
and in an atmosphere of reason and mutual 
comprehension. 
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Obituary Notices 

Prof. J. W. Michaelsen but his main interest was the Oligoehsetes, and it 

P ROF. J. WILHELM MICHAELSEN, Hauptbwtos would be difficult to over-estimate the extent of his 
m the Hamburg Zoological Museum, died on Febru- contribution to our knowledge of this group. Vastly 
ary 16 in his seventy-seventh year. Bom in Hamburg, learned, disinterested and careful of minutiae he be- 
he joined the Hamburg Museum in 1887 and worked longed to the great tradition of German scholarship, and 
there until the time of his death. As a young man the sheer quantity of his work—-his papers on the 
lie became interested in the Oligochretu, and from OiigoohMa alone bind up into eight very bulky 
1886 until his death he wrote many papers on their yohimes—teetifies to an extraordinary indu^ry and 
anatomy, classification and geographical distribution, persistence of motive. In addition to thia, he found 
He also wrote on the Tunioatos and the*otyoh»ta, time to make joUmeys to the sotfi 5 hemmoet oom^ 
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of America, Africa and Australia in pursuit of evidence 
to throw light on the j)al»ogeographioal problems 
arising out of his study of Oligocheote distribution. 

There has never been any question as to (he 
consistently high quality of Michaelsm’a work, and 
his co-specialist and in his own line his only peer, 
the late J. Stephenson, has for a heading to his 
monumental monograph on the Oligoehsota (Oxford 
Univ. Press, 1930) the words, “To my Friend and 
Master W. Michaelsen of Hamburg”. 

Those of a younger generation who had the good 
fortune to correspond with Michaelsen will testify to 
his great kindness and patience. Even when he was 
a man in the seventies lie would go to extraordinary 
lengths to assist a beginner who applied to him for 
help or information. On one occasion, ho copied out 
a whole paper himself by hand and traced tho draw¬ 
ings to send to a young student who wrote to say that 
the particular work was not available. He had tho 
rare characteristic of cheerfully acknowledging his 
own mistakes, and was entirely free from that failing 
which overtakes so many men who have devoted 
their lives to tho mastery of a specialism, the failing 
which consists in treating a difference of opinion, 
especially one coming from a younger man, as a 
personal affront. His letters reveal a simple, unex¬ 
pectedly humorous and kindly man. 


Prof. A. Erman 

The death of Prof. Adolf Erman on June 26 
inflicts an incalculable bereavement upon both tho 
Egyptological world and a large circle outside it. In 
the realms of his own subject he was without doubt 
regarded as tho foremost scholar, since it was he 
who first placed the study of the ancient Egyptian 
language upon a scientific basis. His “Agyptische 
Grammatik’’, which first appeared in 1894 and which 
was destined to pass through four editions, revolu¬ 
tionized the method of approach to the classical 
language, while the later phase of Egyptian, known 
as “New Egyptian”, was fully dealt with in his 
“Neu&gyptische Grammatik” of 1880 and 1933. Yet 
he was far from belonging to that class, all too large 
even at the present day, of specialists who never 
trouble to interpret their discoveries for the benefit 
of the general reader. He could write excellent 
descriptive prose, informed by a considerable sense 
of humour, which presented a living picture to his 
readers, as in his “Agypten”, translated into English 
by Lady Tirard under the title of “Life in Ancient 
Egypt”, his “Religion der Agypter”, translated by 
the same author and called “Handbook of the 
Egyptian Religion”, and his “Literatur der Agypter” 
of which the English edition has been prepared by 
Prof. A, M. Blackman, The last-named book is 
perhaps his greatest contribution of this kind, enabling 
the student of the past for the first time to become 
acquainted with specimens of ancient Egyptian 
Ith^ui^ of all periods, beautifully translated and 

gl^test of Brman's uiwie^takings, however, 
inm the enterprise of the Berlin hieroglyphic diction* 


ary, which he edited jointly with other colleagues. 
This vast work, intended to cover the whole history 
of ancient Egyptian, is still in process of publication, 
the first five volumes having appeared between the 
years 1926 and 1931. It has been justly said that the 
wide range of Erman’s abilities mode him on inter¬ 
preter of Egyptian civilization unrivalled by any 
other except tho Frenchman Gaston Maspero. He 
has left to his successors a standard of scholarship 
which can only bo maintained if the scientific 
principles which he so assiduously taught during his 
long life arc faithfully obeyed. A, W. Shorter. 


We regret to announce the death on August 3 of 
Prof. Josef Woldfieh, director of the State Geological 
Institute at Prague, at the ago of fifty-seven years. 
Born in Vienna, Prof. Wo Id rich became well known 
in Central Europe for his geological investigations, 
which began with a re-examination of certain 
Bohemian rocks, notably those studied by the 
Frenchman Barrando and more recently by the late 
Prof. J. E. Marr of Cambridge. After the Great War, 
he was appointed to tho chair of geology at the new 
University of Brno in Moravia. Here he commenced 
a series of geological studies of the lesser-known 
districts of Slovakia, a work of extreme importance 
for the compilation of the modem geological maps 
of Czechoslovakia. Ho had boon director of tho State 
Geological Institute for tho past throe years. 


We regret to announce tho following deaths: 

M. Andr6 Beaumont (M. Joan-Louis Conneau), one 
of tho pioneers of aviation, aged fifty-seven years. 

Dr. W. M. Gumming, lecturer in bacteriology in 
University College, Dundee, an authority on tubercu¬ 
losis, aged thirty-nine years. 

Mr. C. E. L. Gilbert, C.LE., formerly chief con¬ 
servator of forests, Bombay Presidency, on August 8. 

Prof. Vernon L. Kellogg, professor of entomology 
in Stanford University in 1896-1920, permanent 
secretary of the U.S. National Research Council in 
1920-32, aged sixty-nine years. 

Prof. Hans Reck, the distinguished German 
volcanologist, who was associated with the discovery 
of human remains at Ohio way, Tanganyika, in 1914, 
on August 4, aged fifty-one years. 

Prof. A, E. Seaman, emeritus professor of geology 
and mineralogy in the Michigan College of Mining 
and Technology, on July 9, aged seventy-nine years. 

Mr. A. Sharpies, formerly Government myco¬ 
logist, Federated Malay States, and head of the 
Division of Plant Pathology, Rubber Research 
Institute of Malaya, on August 6. 

Mr. J. W. N. Sullivan, author of “Three Men 
Discuss Relativity” and other books of a popular 
character on aspects of modem science, on August 
12 , aged fifty-one years. 

Prof. J, G. Thomson, professor of medical proto* 
zoology in the London School of Hygiene and 
Tropical Medicine, on August 13. 
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News and Views 


The Sun’s Outer Envelope 

According to a cabled statement from the New 
York correspondent of The Times published on 
August 14, Major Stevens of the United States Army, 
flying over Peru at a height of 30,000 ft, on Juno 8, 
during the total solar eclipse, obtained some very 
surprising photographs of the eclipsed sun. Sur¬ 
rounding the corona with its irregular streamers, 
there was found a bright envelope one million miles 
high in which the details of the corona became 
insignificant. The first natural reaction is to ascribe 
this result to photographic effects of over-exposure, 
especially as no details of the size of the image 
secured or other optical details of the apparatus used 
are given. But the name of Harvard University 
behind the announcement renders one unwilling to 
look to any simple instrumental explanation of this 
unexpected phenomenon. A link between the corona 
and the zodiacal light seems suggested, but no 
indication is given in the report of any extension in 
the zodiacal plane, such as would be expected. 
Again, since the zodiacal light and the corona both 
have the same distribution of radiation as ordinary 
sunlight, one would expect any connecting matter to 
be similarly conditioned. Only over-exposure, which 
blots out all coronal details, would account for the 
even globular envelope unless this outer envelope is 
relatively much stronger in light of short wave¬ 
length. It would be interesting to know what visual 
observations were made from the aeroplane. If these 
agreed in general outline with the photographs 
secured from the ground, then the photographs from 
the stratosphere suggest an extensive outer atmo¬ 
sphere giving bright line or bright band radiation 
which must be examined njiectroscopically at the 
next suitable total eclipse. Further and fuller details 
of the photographs will be impatiently awaited. 

Anglo-Egyptian Treaty Honours List 

The additional Egyptian Honours List issued in 
connexion with the signing of the Anglo-Egyptian 
Treaty in London, and published in the Egyptian 
Mail of J\ily 28, contains the names of the following 
men of science : Third Clot* of the Order of Ismail 
(Commander), I>r, E. Hurst, director-general of the 
Physical Department of the Ministry of Works, and 
Mr. F. Newhouse, inspector-general of irrigation in 
the Sudan ; Second Class of the Order of the Nile 
(Grand Officer), Dr. Hoy 8. Dobbin, professor of 
obstetrics in the Egyptian University, Cairo ; Third 
Class of the Order of the Nile (Commander), Dr. J. 
Templeton, chief botanist. Botanical and Plant Brood¬ 
ing Section, and Dr, W. T. H. Williamson, chief 
chemist, Chemical Section, of the Ministry of Agricul¬ 
ture, Dr, J. H. Grindley, expert for technical educa¬ 
tion, Major W. L. Forsyth, professor of bacteriology, 
and Prof. D. H. Bangham, dean of the faculty of science 
in the Egyptian University, Cairo; Fourth Class of 


the Order of the Nile (Officer), Mr. G. H. Jones, director 
of the Mycological Section, Prof. H. Priesner, director 
of entomological research, and Mr. C. H. Broun, 
senior botanist of the Ministry of Agriculture, 
Prof. T. L. R, Ayres, professor of physics. Dr, O. 
Zdanski, professor of geology, and Prof. A. Naef, 
professor of zoology in the Egyptian University, 
Cairo. 

Centenary of Dr. Edmund Weiss ( 1837 - 1917 ) 

On August 26, 1837, Dr, Edmund Weiss, the 
distinguished Austrian astronomer, was born at 
Freiwaldau, in Austrian Silesia. A part of his boy¬ 
hood was spent in England, where his father was 
physician to a health institution, but he received his 
education at Troppau and at the University of 
Vienna, and at nineteen years of age became assistant 
to Karl von Littrow (1811-77) in the old Vienna 
Observatory which had been erected in 1826 by 
Joseph von Littrow (1781-1840) on the site of the 
observatory established by Father Maximilian Hell, 
S.J in 1753. At first Weiss was employed on geodetic 
work, but it being proposed to remove the old 
observatory, which was situated among the narrow 
streets of the Austrian capital, to a more favourable 
situation, Weiss, in 1872, was sent on a tour of 
European and American observatories to study their 
methods, and optical works, and to him fell the task 
of planning the equipment of the new observatory 
at Wahring, the foundation stone of which was laid 
in June 1874. On von Littrow’s death in 1877 Weiss 
was appointed to the directorship. This post he held 
for thirty-two yearn, retiring in 1910. He died on 
June 21, 1917, at the age of seventy-nine years. 
During his career Weiss took part in several eclipse 
expeditions, was one of the observers of the transit 
of Venus in 1874, wrote on comets, meteors and 
orbits, and prepared a revised edition of Oeltzen’s 
catalogue of Argelander’s zones from 15° to 31° 8 , 
declination. He was a member of the Vienna Academy, 
a correspondant of the Paris Academy of Sciences, 
and for thirty-four years an associate of the Royal 
Astronomical Society. 

Reginald Harrison ( 1837 - 1908 ) 

Mb. Reginald Harrison, who was equally 
eminent as a Liverpool and as a London surgeon, 
was bom at Stafford on August 24, 1837. He was 
educated at Roseau School and St. Bartholomew’s 
Hospital, and qualified in 1859. In 1866 he became 
fellow of the Royal College of Surgeons, and the 
following year was appointed assistant physician to 
the Royal Infirmary, Liverpool, becoming fiiH 
surgeon in 1874. He was at first a general surgeon, 
but before long he specialized in diseases of the male 
genito-urinaiy system, and in 1886 he left Liverpool 
for London on his appointment m surgeon to St- 
Peter’s Hospital for Stone and Other Urinary 



August 21, 1937 


NATURE 


311 


Diseases. Harrison was the author of “Surgical 
Disorders of the Urinary Organs’* which became a 
standard text-book, and went through four editions, 
aa well as of “Selected Papers on Stone, Prostate and 
Other Urinary Diseases” and “The Uso of the 
Ambulance in Civil Practice”. During his residence 
in Liverpool he re-organized medical ethication at the 
Royal Infirmary, and took an active part in the 
introduction of the ambulance system, in which ho 
continued to take an interest after his removal to 
London, being president of the Street, Ambulance 
Association at the time of his death. He was the 
recipient of many distinctions, including those of 
Knight of Grace of the Order of St. John of Jerusalem, 
president of the Medical Society of London, and 
Hunterian professor of surgery and pathology of the 
Royal College of Surgeons. In 1903 he inspected the 
School of Medicine at Cairo for that College and 
received the Imperial Ottoman Order of the Medjidie. 

Roman Dorchester 

The Dorset Natural History and Archeological 
Society, concurrently with its share in the excavation 
of Maiden Castle, is investigating a site at Colliton 
Park, Dorchester, on which a county hall is to be 
erected. The site is within the walls of the Roman 
city and has not been built on since Roman times. 
In view of its situation, it was thought probable that 
Roman buildings would be found there, and the last 
opportunity upon which the site would be available 
for examination could not be allowed to pass by. 
Already, it is reported (The Time #, Aug. 14), a large 
part of a house has been disclosed, of which one range 
of five rooms contains three for bathing, a central 
dressing-room, with a hot bath on one side with its 
hypocaust, still largely intact, and on the other side 
the cold bath-room. North of this range of rooms is 
a corridor looking out on the courtyard, in which is 
the well, now cleared to a depth of thirty feet. The 
filling of the well was found to be ontirely composed 
of wreckage from the building, and included broken 
parts of at least nino stone columns, four of which 
are complete though fractured. They probably 
formed the colonnade of the corridor. At right- 
angles to the first range of rooms is a second, con¬ 
sisting of seven rooms. All these have mosaic floors, 
of which one is in perfect condition, while another, 
though badly damaged, still shows traces of con¬ 
siderable beauty. This latter has j>anels containing 
a head of Flora and another head which has not yet 
been identified. One of these rooms has a hypocaust 
beneath. An unusual feature in a Roman house in 
Britain is the lower part of two windows with internal 
splays. As this house is clear of the building line of 
the new hall it is hoped to preserve it intact. Trial 
trenches are being dug to find the other buildings 
which ore thought to lie beneath the surface. As 
the whole area is to be explored, further financial 
assistance towards the considerable cost is required. 

The Gyro Compass on the Hudson Bay Route 
Dr a summary of the eighth report of the Imperial 
Shipping Committee on Hudson Bay Marine In* 


surance Rates, published by H.M. Stationery Office, 
3d. net, which appears in The Times of August 13, 
it is mentioned without comment that the Committee 
quotes tributes by captains of ships to the value of 
a gyro compass in contributing to the confidence 
with which the Strait and Bay were navigated. It 
is stated that other masters have expressed the view 
that a gyro compass is essential for navigating the 
Hudson Bay with safety. The Committee sub¬ 
mitted to the underwriters that a further reduction 
of premiums should bo made in respect of vessels 
equipped with gyro. An illustration is given of the 
saving of premium which oould be effected by in¬ 
stalling a gyro compass for one voyage, two voyages, 
and three voyages in the same season ; against this 
is set the cost of hiring a gyro compass for, say, 
three months, which including fitting would, it is 
stated, be approximately £200, plus a very small charge 
for inspection. The Committee concludes that there is 
now a considerable inducement to tho owner of a 
vessel to instal a. gyro compass for voyages to the 
Hudson Bay. A gyro compass is specially desirable 
in tho Hudson Bay area on account of the proximity 
of the north magnetic pole, off tho Prince of Wales 
Land ; a ship entering Hudson Bay must approach 
this pole within at least 14°, and owing to tho low 
value of the horizontal magnetic force (which becomes 
zero at the magnetic pole), the directive force on the 
compass is low, and disturbances have a proportion¬ 
ately large effect. On tho other hand, the distance 
from the geographical pole, which is one of the factors 
in determining the directive efficiency of the gyro 
compass, is more than 23°. 

Electricity and Marketing 

An account is given of the Farmer’s Conference at 
the Royal Agricultural Show held at Wolverhampton 
on July 8, in the Electrician of July 16. Mr. F. H. 
Slade read a useful practical paper on “Electricity 
and Marketing”. He said that now tho rural distri¬ 
bution of electricity is extending so rapidly, the 
British farmer will be able to compete on better 
terms with the foreigner. He described machines for 
the electro-mechanical grading and packing of fruits. 
Such machines will grade in one hour 700 lb. of 
gooseberries or 1,400 lb. of plums or 180 boxes of 
tomatoes, without bruising them and with less lose 
of bloom than by hand methods. A 1J h.p. electric 
motor can divide hard fruit into fine sizes and two 
qualities at the rate of 1,000 bushels per day, ready 
for cold storage. It pays a grower having 20 acres or 
more to instal grading and refrigerating plant. The 
care of apples in a refrigerator is a matter of ‘atmo¬ 
spheric control*. In a suitable atmosphere the fruit 
can have its life-cycle speeded up fifty per cent or 
the ripening of the fruit can be slowed down by fifty 
per oent. The average cost of cooling milk in a 
refrigerator for dairy purposes costs on an average 
about a penny for thirty gallons. Refrigerated stoves 
for eggs are replacing water-glass immersion. Thanks 
to electricity* the British farmer* instead of merely 
getting low prices in season and losing markets out 
of season to foreign competitors* is now in a much 
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better position to get profitable returns. Mr, Borlase 
Matthews mentioned that eight years ago there were 
600 British farmers using electricity ; the number 
now is more than 30,000. He mentioned that elec¬ 
tricity was available to every exhibitor in the Show 
and for the first time they had a telephone exchange 
in the Show yard. 

Practical Difficulties in International Telephony 

In Europe, telephone operation is mostly in the 
hands of State administrations, although there are 
some large private telephone undertakings. To 
ensure satisfactory international joint working, 
uniform provisions for the calls are an indispensable 
necessity. With this end in view, the International 
Consultative Committee for Telephony, known as 
the C.C.I.F., has drafted recommendations and 
working instructions intended for application to 
international telephone traffic. In the Ericsson 
Review, No. 1, 1937, Mr. A. Lignell, director of 
telephones at Stockholm, discusses these recom¬ 
mendations from the point of view of practical 
operation. He points out that an international call 
makes use of the subscriber’s line, the exchange 
equipment at both ends and one or more international 
lines, as well as two or more operators for making 
the connexions* This typo of call is much more 
difficult to deal with both in respect of time oocupied 
and handling than a local call, and as a rule is of 
greater importance than a purely local connexion. 
The C.C.I.F. has therefore recommended that a local 
o&ll ought to be cut off to allow of an international 
call, and this is prescribed in its “instructions to 
operators”. At the plenary meeting of the C.C.I.F. 
in Copenhagen in '1936, there was formulated a 
question to the following effect, namely, whether 
international calls should be established with the 
“least possible delay”, instead of connecting them 
immediately, and so simplifying and cheapening the 
equipment of local and trunk exchanges. Mr. Lignell 
is afraid tlxat such simplification would lead to 
appreciable economic and other disadvantages in 
international traffic. At the present cogts of trunk 
lines, this seems inevitable. It is to be hoped that the 
priority over internal traffic which international 
regulations accord to international traffic may be 
maintained. 

Illuminated Show Cases 

When lamp fittings are used in the normal way, 
electricians usually assume that the ambient tem¬ 
perature is about 27° C, and this gives a rise of 23° C. 
in the connecting leads before the maximum per¬ 
missible operating temperature (60° C.) of the rubber 
insulation is attained. If the lamp fittings are used 
in enclosed shop windows or show cases* the assump¬ 
tion about the ambient temperature is no longer 
valid, as it depends on the aggregate wattage of the 
lamps in the enclosure. In a technical report of the 
Electrical Research Association (E.R.A.) published 
in World Power of April, a very thorough research 
by H* G. Taylor, W, Lethersioh and the late P. D, 
Morgan has been made to find out the actual heating 


and to suggest methods of reducing the ambient 
temperature when excessive. Four methods are 
considered. A fan can be used to disturb the air, 
and so provide a uniform temperature throughout 
the enclosure. Another method is to provide natural 
ventilation by holes at the top of the case for egress 
of the hot air and others at the bottom for ingress 
of the cold aii'. Forced ventilation may also be used. 
The last method considered is to use special glass 
which either transmits the infra-red rays emitted by 
the lamps, etc., or has a high thermal conductivity 
and so facilitates the transfer of heat from the inside 
to the outside of the show cose. The first two methods 
wore found to be of considerable value. It was found 
that if the area of the holes bored in the top and 
bottom of the show case was about 4 per cent of the 
area of the top and bottom, the maximum tempera¬ 
ture rise was reduced by fifty per cent. 

Oil Transport in the Middle East 

So far as is known, the large oil-fields of the Middle 
East are situated in Iran and Iraq. In Iraq the 
principal producing field is in the neighbourhood of 
Kirkup to the east of tho Tigris and 145 miles north 
of Bagdad. In Iran, oil is derived mainly from two 
large oil-fields. The exploitation of petroleum on a 
modem commercial scale in these countries is a very 
recent development which is producing social changes 
in tlie ways of the inhabitants, and in the economic 
sphere it is widening the basis of trade, increasing 
the revenue and bringing money into the country. 
In the Year Book of the Cambridge University 
Engineers* Association for 1936, Colonel H. E. 
Medlicott describes the engineering difficulties of con¬ 
structing 1,600 miles of roadway in Iran, sometimes 
skirting precipitous hillsides. The Anglo-Iranian Oil 
Company has already raised more than seventy 
million tons of oil from the two main oil-fields. In 
Iraq, the Iraq Petroleum Company had under its 
concession to construct a pipe-line system from Kirkup 
to the Mediterranean. It was decided that tho line 
should debouch at two points on the Mediterranean, 
Haifa to the south and Tripoli to tho north. The 
distance along the pipe-line route from Kirkup to 
the Euphrates is 156 miles, and from there two 
sections bifurcate, the southern section going to 
Haifa and the northern section traversing Syria to 
Tripoli, The crossings of the Tigris and the 
Euphratos had to be made by ‘Blondins* (overhead 
cable ways) and steel towers about 140 feet in height 
had to bo erected in concrete to support the massive 
steel ropeways over the rivers which carried loads 
of ten tons from one bank and deposited them on 
the other. The author is strongly of the opinion that 
the Middle Eastern history of the near future will 
be a record of steady progress, sociologically, 
economically and politically, 

Minipg and Geology in South Australia 
Ww have received the annua) report of the Director 
of Mines and Government Geologist Of South Australia 
for 1935 (Adelaide; Government Printer, 1936}. 
After a lengthy list showing that more than a hundred 
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plaints were investigated by the wardens, there is a 
series of short reports concerning mineral deposits, 
of which the most interesting is probably that “the 
Government Geologist was appointed to the Geo¬ 
logical Advisory Committee assisting the operations 
of the Anglo-Persian Company's geologists who are 
making an examination of Australian territory for 
The Commonwealth Oil Refineries Ltd.” This is 
followed by a report of the chief inspector of mines 
on the inspection work, whilst the general manager 
gives a report of the operations of State batteries and 
oyanide works. The mineral production of 1841- 
1935 closes the report, and shows a value of only a 
little more than 55 million pounds, of which three 
fifths is derived from eopjier ore and a quarter 
derived from iron ore. We have also received the 
Mining Review (No. 64) for the half-year ending 
June 30, 1936, of the South Australian Department of 
Mines, The review records the progress of mining 
operations in the first half of last year. The large- 
scale operations at lion Knob and the many small 
gold mines scattered throughout South Australia are 
particularly noted. 

The Problem of Reality in Physics 
The April numbor of Current Science contains a 
report of a lecture delivered at the Indian Institute 
of Science, Bangalore, by Prof. R. Ortvay, of Buda¬ 
pest, on “The Problem of Reality in Physics”. Prof. 
Ortvay outlined the positivistic and realistic attitudes 
in physical science, the contrast between which ho 
described as analogous to the relation between 
nominalism and realism in philosophy. To the 
positivist our only direct data are sensations, which 
alone constitute physical reality. All other ‘existence' 
is constructed mentally out of sensations, and 
possesses a lower degree of importance. It follows 
that it is a senseless question whether anything exists 
that cannot be observed. This doctrine originated 
with Mach, and is shared by Bohr, Heisenberg, 
Dirac, Schrddinger and Philipp Franck. On the other 
hand, physical realism, the chief representatives of 
which in physios are Planck, Laua and Sommerfeld, 
chooses as its fundamental task th© construction of 
a description of the world which is independent of 
our individuality. In Prof. Ortvay's opinion, 
positivism and realism are ultimately equally legiti¬ 
mate, just os in a logical system it is to a certain 
degree arbitrary what is to be considered as belonging 
to the basis of the system and what as a deduction. 
Positivism, in the form which was developed under 
the influence of quantum mechanics, leads to a pro¬ 
found change of our idea of the physical state of a 
system, but does not destroy the notion of the 
objectivity of a state, and so is not beyond realistic 
expression. On the other hand. Prof. Ortvay does 
not agree with the identification of observability and 
existence. He believes that we must maintain that 
certain things exist which can never be observed. 

Research on Radium Therapy 
Ramu* therapy in Great Britsdn wae given a great 
stimulus with the formation of the Radium Beam 


Therapy Research unit towards the end of 1938. A 
series of papers during the last two years shows 
valuable contributions on many sides of th© subject. 
Two of these papers have appeared in Natube, one 
in the Journal of Scientific Instruments upon the pro¬ 
perties of a new tungsten-nickel-copper alloy, the 
remaining seven in the British Jounud of Radiology . 
Most of these papers are contributed by physicists, 
anrl deal in an exhaustive way with the physical 
properties of the radiation used and its intensity 
variations among the tissues that it penetrates. One 
paper, entitled “Delivery, Estimation and Control of 
Tissue Dosage in Radiation Therapy”, by 0. A. P, 
Wood and T, A. Green, exhibits in the most happy 
way how the carefully acquired physical data are 
being put to the direct service of the clinic. This 
paper may bo said to mark an advance in the develop¬ 
ment of the use of big radium units in the treatment 
of cancer. The paper shows the importance of a 
knowledge of the state of radio-sensitiveness of the 
tumours being treated and bow a best selection of the 
ports of entry of the radiation can only be made by 
those having the necessary anatomical knowledge 
combined with experience of the various modes of 
spread of cancer. 

Indian Science Congress Association: Silver Jubilee 
The twenty-fifth annual session of the Indian 
Science Congress Association will be held in Calcutta 
on January 3 9 under the presidency of the Right 
Hon. Lord Rutherford. To mark the silver jubilee 
of the Association, the meeting is to be a joint 
session with the British Association. About a hundred 
men of science have been invited from Great Britain, 
while invitations have also been extended to a number 
of scientific workers in other countries. The Congress 
will be divided into the following sections under the 
presidents named : (1) Mathematics and Physios, 

Dr. C. W. B. Normand, director-general of observa¬ 
tories, Meteorological Office, Poona 5 ; (2) Chemistry, 
Prof. 8. 8. Bhatnagar, director, University Chemical 
Laboratories, Lahore; (3) Geology, Mr. D. N. 

Wadia, officiating superintending geologist. Geo¬ 
logical Survey of India, 27 Chowringhee, Calcutta ; 
(4) Geography and Geodesy, Dr. A. M. Heron, 
director, Geological Survey of India, 27 Chow- 
ringheo, Calcutta; (5) Botany, Prof. B. Sahni, 
professor of botany. University of Lucknow ; (6) 
Zoology, Prof. G. Matthai, professor of zoology, 
Government College, Lahore; (7) Entomology, 

Mr. M. Afzal Husain, principal, Punjab Agricultural 
College, Lyallpur, Punjab ; (8) Anthropology, Dr. 
B. 8, Guha, Zoological Survey of India, Indian 
Museum, Calcutta; (9) Agriculture, Rao Bahadur 
T. S. Venkatraman, Imperial sugar-cane expert, 
Lawley Road, Coimbatore; (10) Medical Research, 
Sir Upendranath Brahmachari, professor of tropical 
medicine, Carmichael Medical College, Calcutta, and 
honorary professor of bio-chemistry, University of 
Calcutta; (11) Veterinary Research, Sir Arthur 
Olver, animal husbandry expert, Imperial Council 
of Agricultural Research, New Delhi; (12) Fbysdo- 
logy, Col. R. N» Chopra, officiating director and 
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professor of pharmacology, School of Tropical 
Medicine, Calcutta ; (13) Psychology, Dr. G. Bose, 
University College of Science, 92 Upper Circular 
Road, Calcutta. The main part of the British Associa¬ 
tion delegation will arrive at Bombay on December 
16, and will tour Northern India before attending the 
Congress. The address of the General Secretary of 
the Indian Science Congress Association is c/o The 
Geological Survey of India, 27 Chowringhee, Calcutta. 

Lubrication and Lubricants 

Thb Journal of the Institution of Mechanical 
Engineers of May describes the arrangements which 
have been made for a general discussion on lubrica¬ 
tion and lubricants which is to take place at the 
Institution on October 13-15. The executive com¬ 
mittee, with Dr. H. J. Gough as chairman, desiros 
to make this an opportunity to review the present 
state of knowledge on the subject by moans of con¬ 
tributions from those who are especially qualified to 
discuss the major problems, the immediate objects 
being to establish a correlation between theory, 
academic research and trade practice, to elucidate 
the methods of design of bearings, to obtain current 
views upon bearing metals and to explore the 
significance of laboratory tests. In connexion with 
the meetings, it is proposed to organize an exhibition. 
In view of the importance of the subject, the active 
co-operation of other societies has been invited and 
Already more than forty British and foreign institu¬ 
tions have accepted. The programme, in its present 
state, contains about a hundred papers divided into 
four distinct groups dealing respectively with journal 
and thrust bearings, engine lubrication, industrial 
applications, and properties and testing, each of 
which has been split up into appropriate sections 
and subsections. From these it would appear that 
no aspect of the widespread applications of lubrica¬ 
tion has been lost sight of, and besides those problems 
and considerations associated with all classes of 
machinery, such cases as those arising in connexion 
with wiredrawing, wire rope transmission, chains, 
metal pressings, cutting fluids and the like are to be 
subjects of discussion. In the group comprising 
properties and testing, the papers will deal with 
three main sections under the headings friction and 
wear, physical properties, and chemical properties. 
The papers already promised are being prepared by 
leading authorities on their subjects, and it is desired 
that further offers to contribute to the discussion 
should be addressed to the secretary , The Institution 
of Mechanical Engineers, Storey's Gate, London, 
S.W.l. 

Sphinx 

Thjg problem of publishing results too specialized 
for such a journal as Nature and not substantial 
enough for the proceedings of a learned society, 
which nevertheless have some permanent value and 
deserve to be recorded, is difficult. Many a pertinent 
observation must be buried in field-club notes in the 
files of local weeklies, and a glance at the pages of 
Dickson’s “History of the Theory of Numbers” will 


suggest the magnitude of the task of the conscientious 
historian in any subject in which isolated statements 
can be significant. These remarks are prompted by 
the appearance recently in Sphinx , a monthly de¬ 
voted to mathematical recreations and published 
privately by M. Kraitchik, Institut des Hautes 
Etudes de Belgique, 65 rue do la Concorde, Bruxelles, 
of an article “On Hyper-Exponential Numbers”, in 
which Mr. II. J. Woodall, formerly associated with 
Lieut.-Colonel Cunningham in a series of extensive 
computations, discusses some sequences which re¬ 
semble the sequence of functions forming the 
exponential scale but replace the e of the analyst by 
an integer. Mr. Woodall gives specimens of classifica¬ 
tion, determines a few orders of magnitude, and finds 
a few inequalities. No Ijetter medium cf publication 
exists for such work, but the fact remains that a 
future investigator is much more likely to repeat 
Mr. Woodall’s calculations than to discover that the 
work has boon done. 

Bleaching of Wood-pulp 

In connexion with the article on “Wood Pulp and 
the Future” (see Nature, 139, 867, May 22, 1937) 
we have received a letter from the Development and 
Research Department of the Pennsylvania Salt 
Manufacturing Co., 1000 Widener Building, Phila¬ 
delphia, pointing out that the use of an emulsion of 
chlorine in water in multi-stage bleaching processes 
is the result of investigations made by this Company 
and is patented in twelve countries. It may be 
stated that the writer of the article was fully aware 
of the part played by the organization concerned in 
developing this particular method of bleaching. In 
a short survey covering such a wide field, however, 
it was not considered necessary to give references to 
the work of individual firms ; in the case of bleaching 
processes in fact, this would indeed have been a 
particularly difficult matter, owing to the large 
number involved. 

Genetical Society 

Thk summer meeting of the Genetical Society was 
held at the Courtauld Genetical Laboratory, Inner 
Circle, Regent’s Park, on August 10. The demon¬ 
strations shown by Prof, R. Rugglos Gates and his 
ntaff included the following : many new species and 
varieties of JEnothera, in connexion with the genetic 
survey of the genus in eastern Canada ; Indian and 
Japanese varieties of rice, with X-ray mutations, 
autotriploid and allotriploid progenies, showing an 
inverse relation between the number of extra chromo¬ 
somes and the size of the plants ; a cytological survey 
of various species of the Phalarideee ; cytogenetical 
studies of Oicer arietinum; experiments with the 
growth of pollen tfubes in cotton plants* and a 
chromosome survey of various Malvaceae. 

Research on Mental Disease 

The annual report for 1936-37 of the Birmingham 
Joint Board of Research for Mental Disease consists 
entirely of pathological laboratory findings. Fifty-six 
named varieties of micro-organism are described as 
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occurring in the cavities or excretion of insane 
subjects and 769 tests were made of serological 
agglutination, though the absence of any record of 
control investigation among the sane population 
loaves the reader in difficulty as to the precise value 
of these results. The Board apparently does not 
concern itself with the psychological approach to the 
study of mental disease. 

New Comet 1937 g (Hubble) 

Dr. E. P. Hubble, at Mount Wilson, discovered 
a new comet of magnitude 13 on August 4. Its 
position was R.A. 22 h 49 3 m , 8 . Decl. 21°, and its 
daily motion 30* in R.A. ami 6 " S. in Docl. Later 
observations have been made, but there is no mention 
of the positions, except one from Borgedorf. Cunning¬ 
ham and Shapley have computed the following orbit : 

T 1937 Dec. 11.56 U.T. 


i 9 53 
q 0-9010 

Its position in the constellation of Aquarius is not 
very favourable for observation in northern latitudes, 
and although it is approaching both the earth and 
the sun and will increase in brightness, it is not 
likely to become a conspicuous object. Its distances 
from the earth and sun at present are 1 -1 and 2 -1 
units respectively, and on September 20 these will 
be 0*75 and 1*7 respectively. 

Announcements 

The President of the French Republic has con¬ 
ferred the honour of La Croix de Chevalier de la 
Legion d’Honneur on Mr. Geo, E. Pearson, the 
governing director of the Wellcome Foundation, Ltd. 

The following appointments and promotions have 
recently been made in the Colonial Service : G. L. 
Carson, assistant conservator of forests, Malaya; 
W. P. Gaskell, inspector of mines, Nigeria ; I. G. 
John, meteorological officer, Survey Department, 
Malaya ; F. Birkinshaw (State agricultural officer, 
Perak), chief field officer, Agricultural Department, 
Malaya; W. G. Lockie (agricultural officer), senior 
agricultural officer, Kenya; J. N. Milsum (agri¬ 
culturist), senior agricultural officer, Malaya ; W. L. 
Watt (agricultural officer), senior agricultural officer, 
Kenya ; M. E. Dommen (assistant conservator of 
forests, Cyprus), assistant conservator of forests, 
Nigeria; 8 . T. Phillips (inspector of plants and 

produce), senior inspector of plants /md procluco, 
Gold Coast; 8 . A, Roach (industrial instructor, 

Education Department, Tanganyika), livestock officer, 
Department of Agriculture, Sierra Leone ; E. Wall 
(executive engineer, Public Works Department, 
Nyasaland), senior executive engineer, Public Works 
Department, Nigeria. 

Dr. Thobvaxd Madsen, chief of the State Scrum 
Institute of Copenhagen, has for the seventh time 
been elected president of the Health Committee of 
the League of Nations. 


Mr. Fiorella H. La Guardia, Mayor of New York 
City, recently laid the comer stone of a new health 
centre in New York, forming the ninth building which 
had been started under the plan of the New York 
City Department of Health to create full-timo health 
districts. 

An international Congress of Tourism, Thormalism 
and Olimatism will be held in Paris on October 14™ 17. 
Further information can be obtained from the 
Secretariat General de la Federation thermale et 
climatiquo frangaise, 127 Avenue des Champs 
Elys^es, Paris VTIIe. 

The twenty-first International Congress against 
Alcoholism will be held in Warsaw on September 
12-17 under the patronage of the President of the 
Polish Republic, with Dr. Chodzko, formerly Minister 
of Public Health, as president of the oxeoutivc com¬ 
mittee. The following papers, among others, will be 
read : “The Influence of Alcohol on tho Brain”, by 
Prof. Rose, of Wilno ; “Wine as a Factor in 
Alcoholism”, by Drs. Dauphin, Filiion-Roux and 
Faisant (France); and “Alcohol and Mental Disease 
with Special Reference to Beer as a Cause of 
Alcoholism”, by Prof. Venneylen of Brussels. Further 
information can be obtained from Dr. R. Herood, 
La Glvoine. Enineties, Lausanne. 

Messrs. Boots have issued a booklet dealing 
shortly with the use of protamine insulin (with zinc). 
It 1ms a much more prolonged action than ordinary 
insulin, and is therefore more convenient to use. The 
booklet contains fourteen references to original papers, 
and may be obtained on application to the Whole¬ 
sale and Ex]K>rt Department, Station Street, Notting¬ 
ham. 

“Zoolooia Specialis” is the title of a book 
catalogue (No. 711) issued by Gustav Fock (Leipzig), 
containing, amongst other items, books and papers 
from the libraries of the late Prof. G. Grimpo of 
Leipzig and of Prof, L. Plato of Jena. Tho catalogue 
details 5,737 items, amongst which Vermes, Mo 11 usea, 
Crustacea, Aves, Mammalia and scientific periodicals 
are especially well represented. 

A small book entitled “Clinical Colorimetry with 
the Pulfrich Photometer”, compiled and published by 
Carl Zeiss, of Jena, in collaboration with Dr. W. 
Krebs (London : Carl Zeiss (London), Ltd. ; W. and 
G. Foyle. 7#. fid. net), gives details of a number of 
colorimetric tests applicable to clinical material. 
The technique of those tests is adapted for use with 
tho Pulfrich stufenphotometer made by Messrs. Carl 
Zeiss. It will probably prove very useful to clinical 
pathologists. 

Erratum, —In tho fifth lino from the bottom of 
the first column of p. 23 of Nature of July 3, 1937, 
the names “Millikan and Cameron” should be re¬ 
placed by “Betbe and Heitler”, Millikan and Cameron 
have advanced no theory of showers. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents . 
He cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes on toints in some of this week’s letters appear on p. 324. 

Correspondents are invited to attach similar summaries to their communications. 


World-wide Effect in Cosmic Ray Intensity, as 
Observed during a Recent Magnetic Storm 

Mr. S. E, Forbush 1 noted ft very striking similarity 
between the variation of the horizontal component 
of the earth's magnetic field intensity and of the 
intensity of the cosmic ray ionization (as registered 
by two Compton cosmic ray meters) at Cheltenham, 


In Fig. 1 these values reduced to Croonwich Mean 
Timo are plotted (thin curve) together with the 
bi-hourly means of the cosmic ray ionization on the 
Hafolekar, as registered with our Stoinko standard 
apparatus shielded on all sides by lead (10 cm. thick) 
and in addition by iron plates (7 cm. thick). All 
values were reduced to standard pressure. 



Bi-hourly mean values of cosmic ray intensity and or magnetic horizontal intensity, 

April 23 to May 1, 1937. 

♦, Coamio my intensity, Huancayo. o, Cosmic ray intensity, Cheltenham, o—o—o, Cosmic my intensity, Hafolekar. 
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Maryland, U.S.A., and Huancayo, Peru, during the 
very severe magnetic disturbances between April 25 
and April 30 of this year. 

Our cosmic ray research station on the Hafelekar 
(2,300 metres above sea-level, near Innsbruck, 
Austria) gave results which corroborate Mr. For bush’s 
statements very strikingly. The inagnotogram was 
taken from the registrations of the Vienna-Auhof 
Terrestrial Magnetic Station. We are obliged to 
Dr. M. Kofler, acting director of the Meteorologische 
Zentralanst&lt, of Vienna, for placing the hourly 
values of the horizontal magnetic intensity at our 
disposal. 


The variations of the ionization observed dining 
the magnetically disturbed days (April 24^30, 1937) 
were uncommonly large : the maximum of the bi- 
hourly ionization means was 2,435/. (April 24), the 
minimum 2,339 J, f the deviations from the total 
average being + 3*9 and — 2*8 per cent respectively. 
Even the daily mean values varied by as much as 
+ 2*7 per cent (April 24) and — 2 *2 per cent (April 29); 

In Fig. 1 the heavy-lined curve indicates our 
bi-hourly ionization values; the corresponding vahtes 
of Cheltenham and Huanoayo, indicated by small dots 
and circles in Fig. 1/wees taken from Mr. Forbush’s 
paper cited above. 
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The general trend of the curves of these two stations 
is in beautiful agreement with our curve. The 
magnetic intensity curve from Vienna-Auhof is 
nearly identical with the curve of the two American 
stations. 

In Fig. 2 the daily mean values of the horizontal 
intensity are plotted together with the cosmic ray 
ionization and with the number of triple coincidences 
as observed by L. Jaeger on the Hafelekar with two 
sets of Geiger-Muller counters, consisting each of 
three counters placed vertically above each other. 
Here once more the close similarity in the variation 
of the cosmic ray intensity and the horizontal mag¬ 
netic force during the magnetic storm is clearly 
demonstrated. 


Concentration of Mesothorium-I by Duckweed 
(Lmna) 

It is characteristic of the waters of tho earth's crust 
—among which we can distinguish more than 550 
different mineralogical species— that all these chemi¬ 
cally different water-solutions constitute theoretically 
one and the same natural body—a unique great 
water-equilibrium of the earth’s crust 1 . They are 
in constant close material connexion. This connexion 
is produced by two physical equilibrium systems 
common to all natural water-solutions : 

Watery water vapours (in contact with gaseous 
atmospheres). 

Water *±pellicular water (in contact with solids). 

The solid substance of the earth’s cruet is 
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Daily mean values or cosmic bay ionization, or number of 

COUNTER COINCIDENCES AND OF MAGNETIC HORIZONTAL INTENSITY, 

April 23 to May 1, 1937. 0 — 0 — 0 , cosmic ray ionization ; 

O- -0- -O, NUMBER OF COUNTER COINCIDENCES ; -, MAGNETIC 

HORIZONTAL INTENSITY. 


We think that Forbush’s results taken together 
with our own results prove : ( 1 ) that cosmic ray 
ionization was influenced all over the earth by the 
magnetic disturbances between April 24 and 30 of 
this year and that a decrease of the cosmic ray 
intensity followed a decrease of the magnetic in¬ 
tensity ; ( 2 ) that the magnitude of the variations of 
the cosmic ray intensity during magaetioally dis¬ 
turbed days may amount to as much as ± 3 per 
cent; (3) that these variations occurred simul¬ 
taneously all over our planet. We agree with Mr. 
Forbush in concluding that the study of the magnetic 
storm effects will give valuable information on the 
energy spectrum of the cosmic radiation. 

A detailed analysis of the magnetic effects on 
cosmic ray ionisation during one whole year (1936-37) 
will be published later in Terrestrial Magnetism and 
A tmoepherie Electricity. 

Victor F. Hess. 

A, Dkmmelmaik. 

Physical Institute, 

University of Graz, 

Austria* 

July 17. .. . 


penetrated by pellicular water-solutions*. 
It is characteristic that there are chemical 
elements which do not enter into the con¬ 
stitution of these solutions*. Among those 
elements one, on account of its great geo¬ 
chemical and geological importance, must 
be studied with the greatest attention, 
namely, thorium. Two deductions can be 
made from this characteristic of thorium 
atoms in the geochemical h istory of 
thorium : 

( 1 ) In relation to the content of thorium 
atoms in sea-water 4 : either not thorium 
atoms, but the products of their disintegra¬ 
tion- mesothorium-I, radio-thorium, and 
thorium-A" -arc present in sea-water, or 
tho thorium atoms are included in the 
dispersed solid particles distributed in sea¬ 
water. 

(2) In relation to tho thorium content 
of living organisms : thorium atoms should 
not be found in the living organisms, 
which obtain all their metallic atoms from 
water-solutions, soil-solut ions and surface 
or underground waters. 

To verify the second deduction, researches 
were carried out by B. Brunowaky arid 
C. Kunasheva in tho Biogeochemioal Lab¬ 
oratory of the Academy of Sciences, 
Moscow, which proved its truth. A large quan¬ 
tity of duckweed belonging to two species, Lemna 
minor L. and Lemna polyrrhiza L., was collected 
in 1933 from the Orangery Pond at Poterhof (near 
Leningrad), and a 200-litre sample of water taken. 
The plant mass was divided into two lots. The 
first lot (30*4 kgm. live weight) was dissolved, and 
the isotopes of radium and thorium separated in the 
solution by ammonia. The fraction of the solution 
containing radium isotopes was examined after two 
years by way of Tn for its mesothorium content, 
which proved to be (I0*3d:0*3)x 10“ w per cent. A 
month after the separation, in the fraction containing 
thorium isotopes, the thorium X was precipitated by 
barium sulphate, and the quantity of radio-thorium 
evaluated by determination of Tn. The radio- 
thorium content of Lenina proved to be exactly 
such as should have generated in Lemna from 
mesothorium-I during the period of time between 
the taking of samples and the separation of the 
isotopes. * 

In 1935, the second lot of Lemna, which had been 
preserved in an air-dry condition for two years, was 
dissolved and the Tn content determined. The 
calculation of the mesothorium-I content of Lemna 
was then made on the basis of the observed ionisation 
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effect* taking into account the possibility of thorium 
atoms being either absent or present. In the first 
case, the content was calculated to be 10*2 x 1<H* 
per cent, and in the second 9*05 x l(H ft per cent. 
These results, compared with the mesothorium-I 
content given above for the radium isotope solution, 
which certainly contained no thorium atoms, led to 
the conclusion that the thorium content of Lemna 
does not exceed t per cent of the quantity in 
equilibrium with mesothorium-I, that is, that Lemna 
doos not contain isotopes of thorium. 

Analogous tests of the pond water proved the pre¬ 
sence in it of 8*25 x HH 7 per cent of meso thorium-I, 
and not exceeding 20 per cent of the radio-thorium 
for equilibrium with the mesothorium-I. This 
suggests that, although isotopes of thorium are 
present in water, they are not assimilated by Lemna . 
On the other hand, Lemna accumulates mesothorium* 
I and concentrates it a hundredfold as compared 
with its content in the water. The plant, therefore, 
assimilates radioactive elements, if present in the 
nutrient medium, in strict aceordanoe with their 
chemical properties. 

W. I. Vernadsky. 

B. K. Bkttnowsky. 

C. G. Ktjnahhkva. 

Biogoochernical Laboratory, 

Academy of Science of the U.S.S.R., 

Moscow. 

May 12. 

1 VertwdMky, W. I., "History of Natural WatonT* (in Russian), 1, 
(1983-8(1). 

* Vernadsky, W, I., iMc. 1, U 12. 

* VemwUky, W. I„ Priroda <ln Ruslan), No. 8-0. 20 (1933). 

♦Vurimifoky, W. t, Priroda (in Kiwslan), Nr». 5, 414 (1032). 


Histological Changes produced by Castration and by 
Sex Hormones in the Adrenals of Normal and of 
Castrated Male Rats 

In our previous publications 1 we have shown that 
in male rats after castration the weight of the 
adrenals increases and that this ‘castration hyper¬ 
trophy' decreases or disappears after injections of 
rtridrostorone, androstonediol, deh yd roandrosterone, 
testosterone, testosterone propionate, androstonediol 
and androstenediono. In the present communication 
the results of histological examination of these 
adrenals are given. 

The occurrence of ‘castration hypertrophy’ in the 
adrenals of male rats has been observed previously. 
The effect of injections of some of the hormones 
mentioned above has been studied only on the X-zone 
of castrated mice** 8 . 

The hypertrophy of the ‘castration’ adrenal is 
due to the hypertrophy of the zona fasciculata 
and reticularis, especially the latter, resulting 
chiefly from a considerable increase in the size of 
the cells composing these layers. The lipoid con¬ 
tent of the outer half of the zona fasciculata is 
definitely increased while that of the reticularis is 
decreased. 

The ‘demarcation zone' lies between the glome- 
rulosa and fasciculata zones, and consists of 1-4 
rows of cells* in which lipoid granules are normally 
few or absent; after castration it becomes impreg¬ 
nated with lipoid and hence appears to be absent. 

The width of the zones and size of the cells return 
to normal or nearly normal size if sufficiently large 
doses of sex hormones are injected into castrated 


rats. Moreover, some hormones may decrease to 
below normal both the zones and the size of the cells 
(androsteroma and androstanediol). 

Vacuolation, which is slightly increased in the zona 
fasciculata after castration, is decreased after in¬ 
jections of sex hormones, sometimes in a most 
striking degree, almost disappearing with high doses 
of androsterone. Testosterone presents a special 
case ; small doses decrease vacuolation, but after high 
doses (1400 y) it appears again. 

Most doses and hormones investigated produced in 
all zones, in some eases excluding the glomerulosa, a 
partial, sometimes nearly complete, disappearance of 
lipoid granules. The discrepancy between the very 
pronounced vacuolation and greatly decreased number 
of lipoid granules, as shown by Kharlaeh It staining, 
was most striking after injections of 1400 y of testo¬ 
sterone, and somewhat less so with testosterone 
propionate* 

The demarcation zone, apparently absent in cas¬ 
trated animals, appeared again in the injected rats. 

The effect- of a resting period of nine days after 
testosterone propionate injections (group 2) was ex¬ 
amined by comparing the adrenals of these rats with 
those of their litter mates killed the day after the 
last injection (group 1 )* The following striking differ¬ 
ence was noted. In both groups the width of the 
zones and the size of the cells wore reduced to the 
normal condition. The number of lipoid granules, 
however, was abnormally low in group 1 (usual effect 
of the injection), but returned to normal in group 2. 
Thus a complete return to normal was obtained in 
the adrenals approximately nine days after the last- 
injection. 

Injections of testosterone propionate into normal 
rats greatly decreased both the number of lipoid 
granules in the cortex (especially with 1500 y) and 
the vacuolation of the fasciculata colls, and caused 
an increase in the number of faintly stained nuclei 
with a poor chromatin network. 

K. Hall. 

V. Korenchevsky. 
Lister Institute of Preventive Medicine, 

London, S.W.l. 

July 14. 

1 Ktm'iichevfcky and eo-workers, Nature, 185, 434 : 185, 185 
(1935) ; 187, 494 (193ft). JUoekem. J, t 89, 2634 ; 80, 558 and 1514 
(1980): 81, 4(17, 475 and 780 (1937). 

* Cramer and Homing, Lanrrt, i, 1330 (1937). 

* Deanealy and Parkes, Qmrt. J . Phytiol., 86, 393 (1937), 


Prevention of Assimilation in Respiring Ceils 

Until recently it was generally assumed that so- 
called ‘resting’ cells, suspended in a buffer solution 
in the presence of a nitrogen-free substrate, could be 
employed in studying respiration separately from other 
metabolic processes. Some doubt as to the validity 
of this assumption is suggested by the studies of 
Cook and Stephenson 1 , which show that the oxygen 
consumed during the oxidation of glucose* lactate or 
acetate by Boat, coli amounts to only from two 
thirds to three fourths of that required for complete 
oxidation. 

Barker* advanced considerable evidence that this 
incomplete oxidation may be due to an oxidative 
assimilation* which in the case of the oxidation of 
acetate by the colourless alga Prototheca Zopfii may 
be represented as 

OH.COOH + O, - €O t +H,0+<HCHO). 
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Barker also reported that the amount of carbon 
assimilated varies with the nature of the substrate. 
Uiesberger* also observed this phenomenon with 
different species of Spirillum and showed, moreover, 
that the amount of carbon assimilated from a given 
substrate varies with the different species. 

The fact that this intimate relation between res¬ 
piration and assimilation is encountered in such 
widely different groups of organisms makes it prob¬ 
able t hat the phenomenon is of a quite general nature. 
It seemed, therefore, of importance to investigate 
whether respiration and assimilation are indeed 
intimately associated in one reaction chain as sug¬ 
gested by the equations advanced by Barker and 
Ciesberger, or whether it is possible to block one 
process and not the other. 

In the course of invest igations (Warburg technique) 
on the oxidative metabolism of washed suspensions 
of Pseudomoruis mlco-acetmi Beijerinck in phosphate 
buffer of pH 7*1, it was observed that the oxygen 
consumed during the oxidation of acetate or of 
butyrate amounted to only approximately three 
fourths of that required for complete oxidation. 

It has now been observed that suitable concentra¬ 
tions of sodium azide (ilf/600) or 2 ; 4 -dinitrophenol 
(ilf/4000) block the assimilatory process and bring 
about a complete oxidation of the substrates, the 
rate of respiration being in general only slightly 
decreased. Higher concentrations of the poisons 
markedly reduced the rate of respiration also. 

In the case of acetate this change in metabolism is 
not accompanied by any change in the respiratory 
quotient, since in the absence of the poison its value 
is also approximately 1 * 0 , the conversion of the 
acetate apparently proceeding according to the 
equation 

2CH,COOH + 30, 300, +3H.0 H- (HCHO). 

The oxidation of butyrate, however, presents 
another picture, as under normal conditions the 
respiratory quotient was approximately 0 * 68 , sug¬ 
gesting that the reaction may be represented as 

2C 4 H,0, + 70 a 5CO f + 6 H a O f 3(HCHO). 

In the presence of the azide or dinitrophcnol the 
observed respiratory quotient was 0 * 8 , the value 
characteristic of the complete oxidation of butyrate. 

The oxidation of acetate by Bad, coli proceeds in 
a manner similar to that described for Pa, cafco - 
acetica, and assimilation is also blocked by the same 
poisons. It was observed that Af/4000 dinitrophonol 
tended to stimulate respiration to a slight extent 
while at the same time the oxidation proceeded to 
completion. 

The observations suggest that it is indeed possible 
to block the assimilatery process in non-proliferating 
cells by the addition of critical concentrations of 
certain chemical agents, thus permitting the oxida¬ 
tion of a given substrate to proceed to completion at 
an almost normal rate. These observations also’ 
suggest that the so-called ‘slimming' agents such as 
2 ; 4^dinitrophonol may exert their weight-reducing 
action in man by a suppression of assimilation, rather 
than simply by their stimulatory effect on respiration. 

Full details will soon be published elsewhere. 

C. E. Clifton. 

Laboratorium voor Microbiologie. 

Delft. 

* at, is68 <ms). 

* J. cm. Comp, PkvHol,, 8 , 231 (1936). 

» Diawrt., Petft, 1936. 


Nutritional Value of Some Indian Diets 

MoC aHHI so n 3 has pointed out the great superiority 
of northern Indian diets as compared with those con¬ 
sumed in the east and south of India, It appeared 
to us to be of interest to compare the northern Indian 
well-to-do and poor Hindu diets, the ingredients of 
which he has listed*, by feeding them to rats. 

The diets were found to contain calcium and 
phosphorus in the following amounts : 

Table i. 

Uc. (pur emit) V dwr emit) Ca : V ratio 

Northern Indian 0 17 0-33 O-fii! 

O'lH 0*37 0-49 

Wfll-tu-du Hindu 0 09 0 22 0*42 

0 00 0-2J 0-43 

I’onr Hindu 0 018 O-OH 0-23 

0-021 011 0*20 

It will he noted that all three diets an.' low in Ca 
and P. and especially the poor Hindu diet, which 
has a rachitogonic; Ca : P ratio. 

Groups of 8 rats wore fed on these diets, group .1 
being fed on the northern Indian diet and B and C 
on the well-to-do and poor Hindu diets respectively. 
The diets were fed uncooked. The mortality in groups 
A and B was nil, but of those in group ( 7 , six died 
of pneumonia and none survived more than 105 days. 
The rate of growt h of group A was about 2 gm./day, 
of group B about 1*4 gm./day and of group V about 
0*0 gm./day. In the case of rats on stock diet, this 
is about 2*7 gm./day. 

Kats were killed at intervals and the ash content 
determined in the lower incisors, one femur, tibia 
and fibula. The figures for bone ash at 105 days 
of ago, which are typical of all t he values obtained, 
are given below, together with figures from control 
rats on the Iiowett Institute stock diet. 

Taulh 2. 

Ash content or bones. 

Agu (days) A u V Control 

105 50*8 42 0 31 U 63-3 

These values show that calcification was impaired 
in all three groups, compared with the controls, and 
especially so in group C. Changes in the same 
direction, but of smaller degree, woro found in the 
teeth. This is in accordance with the well-known fact 
that the composition of the teeth is not so readily 
altered by dietary means as is that of the bones. 

The width of the predentin in the upper incisor 
teeth was measured, the following average values 
being obtained : 

A ti C Control 

25s 21 p 5l/i 18*i 

Tlie normal value i« about 16 *a and is increased 
when calcification is poor ; these values therefore 
indicate that the calcification of the teeth was im¬ 
paired in all three groups compared with the controls, 
and especially so in group C. In groups A and B % 
the incidence of interglobular dentin was higher than 
normal. In group 0, the dentin contained a great 
many interglobular spaces and also showed a high 
degree of stratification ; the predentin in this group 
had many vascular inclusions. 

In breeding, all three groups were definitely inferior 
to normal rats on stock diet. Group C did not breed 
at all. Group A mated at the normal time, but the 
litter woights, weaning weights and number of young 
surviving to weaning were low. "Group B showed the 
same poor reproductive performance and ip addition 
the mating date was much retarded. 
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Although the number of rata used was small, the 
results confirm McCarrison’s finding that the northern 
Indian diet is superior to both the Hindu diets. The 
poor Hindu diet is defective on all points ; and it is 
of interest to note that, judged by modern standards, 
the northern Indian diet is further capable of improve¬ 
ment. 

D. N. Murxicit. 

J. T. Ihvinu. 

Physiology Depa rt merit, 

Rowett Research Institute, 

Aberdeen. 

July 22. 

' McCarri»on, Nut. Abat, liev 8, :i (1932-33). 

* MeUarrlson, “Food", pp, 113-110 (Madras, 1931), 


Solubility of Silica Dusts 

The industrial disease of silicosis has been postu¬ 
lated to have a relation to the dissolution of particles 
of mineral silicates in the lung. Whether this ‘solu¬ 
bility theory* of silicosis be true, considerable interest 
is attached to the production of soluble silica from 
finely divided mineral dusts. The amount of silicic 
acid which a mineral form of silica will yield in solu¬ 
tion is exceedingly small when it is present as crystals 
or as coarse fragments. But if it be reduced to a 
particle size of the order of the dust in the air (that 
w, < 1 to 10 microns) then the dissolution rate 
becomes appreciable. 

In a rocenfc paper, Emmons and Wilcox 1 gave 
figures for the silica dissolved from a number of 
mineral silicates. The method adopted in the study 
of the dissolution of these dusts is open to grave 
criticism. For the separation of the liquid phase 
(blood serum) fVom the solid (the powdered mineral) 
these workers relied on centrifugalization at 3,500 
r.p.m. for fifteen minutes : the dusts having been 
exposed to the serum for two months at 37°. The 
total amount of silica in the supernatant fluid was 
determined by ashing an aliquot, following by gravi¬ 
metric analysis. 

The rate of sedimentation of particles depends on 
their shape ; a roughly spherical particle tends to 
settle more quickly than a fibrous particle, even 
though the particles be of approximately the same 
size. Cenfcrifugalization at the modest speed of 
3,500 r.p.m. for fifteen minutes will not completely 
remove fine particles of the size (1-10 g) used by 
Emmons and Wilcox—particularly from a viscous 
fluid like blood serum ; and the extent to which 
they are removed will depend on the particle shape. 
It is notable that the figures showing the greatest 
percentage of silica dissolved are for fibrous minerals. 
Thus, in the results for human blood serum, serioite 
and asbestos give a much greater apparent ‘solu¬ 
bility* than opal, quartz or oristabolite. In some cases, 
for example, that of quartz, which sediments rapidly, 
the results may approximate to the true solubility 
figure, but in others where the rate of sedimentation 
is low they are probably greatly in excess. If the 
results are expressed in terms of the mgm. SiO, 
contained in 100 o.c. of solution, then figures of 5-0 
and 3*3 are found for quartz, a solubility figure in 
reasonable agreement with other published data. 
But the figures found for aericite, namely, 14*3 and 0*2, 
are very much higher than other reoordod results. 
It is suggested that these results do not, in fact, 
represent the silicic acid in solution ; they represent 
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the total amount of silica left in suspension, plus 
what small amount may be in solution. Only by 
high-speed oentrifugalization, for example, 15,000 
r.p.m. for forty-five minutes, is it possible completely 
to remove these particles from suspension. 

A true measure of the amount of silicic aoid which 
has gone into solution from a powdered mineral can 
be gained in two ways. The suspended material oan 
be completely separated from the soluble, and the 
total silica in the separated liquid determined by 
gravimetric analysis ; or secondly, advantage oan 
be taken of the fact that in certain chemical reactions 
only the silica present as silicic aoid will take part. 
Such a reaction is represented by the well-known 
formation of silico-molybdic acid, a substance which 
imparts an intense yellow colour to its aqueous solu¬ 
tion even when it is present only in minute amount. 

Powdered amorphoxis or crystalline silica when 
freshly suspended in water gives no colour on the 
addition of molybdic acid, but does so after it has 
stood in contact with the water for some hours, that 
is, when some of the silica has passed into solution 
as silicic aoid. The measurement of the intensity 
of the yellow colour (or of the blue colour in a refine¬ 
ment of the method where the silico-molybdic acid 
is reduced to a blue complex) furnishes a moans by 
which the amount of silicic aoid in solution can be 
estimated, the maximum part of the suspended 
material having been removed by filtration through 
very fine paper. Results obtained by this type of 
procedure probably show fairly accurately the actual 
soluble silica content of the solution. Such results 
will vary, of course, with the concentration of the 
dust and its degree of fineness, as well as with the 


DfSSOtPTIOX OF MJ.VKRAL 1MJSTS 
(mgm. SiO, digsolved by 100 c.c. ofUqutd) 


(1) 0*1 «m. of dust In 100 e.e. of 1 per rent sodium bicarbonate 

Davg 

Quarts 

Harictte 

at 37° 

20-40 n 

< 1-5 f* 

Plato* 

Fibrous* 

1 

0-71 

0*70 

0*32 

0*51 

3 

0*97 

1*65 

0*39 

0-B7 

6 

1*02 

2*08 

0*32 

0*62 

8 

1*20 

2 74 

0-46 

0*78 

Hours 
at 100° 

2 

1*26 

2*05 

0*80 

0*37 

4 

1*46 

4*15 

0-40 

0*30 

ft 

2*02 

4*37 

0*42 

0*39 


(2) 2 gm. dust In 100 c.c. aoetlc fluid at 37 

• 

l)ay*~ 

PptM. aMoa 

Quart* 

Kaolin 

Mica 

4 

7*01 

4*53 

0*22 


8 

7*12 

6*91 

0*26 

1*0 

16 


5*82 

0*24 

1*8 


* Platt* of aericito < 1-2 *6 m (few larger); fibres of sertdte 1-10^ 
in length by about 0*1-1 in width. 


type of mineral and liquid used. In the accompanying 
table are presented figures which are believed sub¬ 
stantially to represent the rate at which silicic aoid 
will pass into solution from a powdered mineral of a 
oertain range of particle size when suspended at a 
given concentration in a liquid. 

E. J. Kino. 

British Postgraduate Medical School, 

London. 

■ 

* Knumuw and Wlloox, Avm, Jfjnawl. M Sftfi flOtTK 
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Synthesis of Bentanthrones 

In a recent publication by one of us 1 , it was shown 
that the readily formed ocy-diethylethers of ( 3 -sub* 
stituted glycerols could be used to prepare 2- 
substituted quinolines. We have now used these 
ethers for tho synthesis of 2-alkyl- and 2-aryl- 
benzanthrones under the conditions of Bally and 
Scholl’s synthesis*, the mechanism of which is being 
farther investigated. 

F. G. Baddab. 

Egyptian University, F. L. Warren. 

Abbassia, Cairo. 

July 3. 

* J. flAom. Soc 1366 <1936). 

44, 1666 (1911). 


Propagation of Optical Contact 

It is not generally known that by a simple device 
so-called optical contact can propagate itself. 

Contact is usually produced by the application of 
considerable pressure, first on the centre of the plate 
and thereafter in a spiral path outwardly to the 
periphery. If, however, the test plate is pierced by 
a small hole and pressure is applied at one point and 
then withdrawn, the surfaces, without further manipu¬ 
lation, will move together into optical contact. 



Fro, 1. 


In Fig. 1, A is an optically polished glass disk, 
lying upon a test plate B t pierced by a hole C. 
Pressure is applied, say, at F, and then withdrawn. 
The Newton rings around the point, without further 
assistance, expand and disappear, leaving the sur¬ 
faces in pseudo-contact and in darkness devoid of 
colours. A small speck of dust, such as D , will not 
arrest the movement. It is interesting to observe 
the rings at iff attempting to encircle the speck and 
ultimately doing so, leaving around it two small 
Htdah white ring*, separated by a mottled dark one. 
^ suggest the following explanation 

^ surfaces, unless they are 
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specially treated, have surface layers of something 
akin to grease. Pressure at F bends the plate A 
sufficiently to join tho grease films, as at (?. Surface 
tension forces around G expel tho air and extend the 
liquid continuity over the whole surface. Light 
falling upon tho area G passes through more or less 
completely, according to the equality of the refractive 
indices of the grease and glass. Viewed from above, 
the liquid region G appears dark and, from below, 
bright. 

Light is reflected from tho rounded surface tension 
contours, which regions appear bluish white. Newton 
rings may appear in the remainder of the area. 
From measurements made by Sir Isaac Newton, I 
reckon the thickness of each grease layer to be less 
than one millionth of an inch. 

James Warn French. 

Barr and Stroud, Limited, 

Anniesland, 

Glasgow, W.3. 

July 15 


Reversible Bleaching of Chlorophyll 

Chlorophyll solutions bleach slowly in light. 
This has been attributed to a reaction with dissolved 
oxygen 1 . For the quantum yield of this bleaching 
we found, in methyl alcohol solutions, values about 
y I 0 ~*, independent of oxygen concentration over 
a wide range, but disappearing upon a complete 
removal of oxygen from the solution. 

Ill oxygen-free solutions, a reversible bleaching is 
observed instead of tho above-mentioned irreversible 
one—that is, the extinction coefficient of tho solution 
returns to its original value as soon as tho illumination 
has ceased. When a solution containing 10 *^ mol. 
chlorophyll per litre of methyl alcohol is illum¬ 
inated with rod light, of an intensity corresponding 
to the absorption of 10 quanta per soc* by each 
molecule, the extinction coefficient of this solution 
for red light is decreased—it is about 1 per cent 
less than in the dark. (A method of measuring 
effects of this order of magnitude was described 
previously 1 *) This means x X y “ Hb** (t « mean 
‘life-time* of the bleached state). Since x gL 1 sec- 
(because of the velocity with which the original 
state is re-established in the dark), y k >10-*. 
More probably, y ** 1 , and x *** 10 ~* sec. The quantum 
yield of the reversible bleaching is in any case much 
higher than that of the irreversible oxidation in 
presenco of oxygen. 

The reversible bleaching is proportional to the 
square root of light intensity. It is thus due to a 
recombination of the products formed by the photo¬ 
chemical dissociation of chlorophyll. The nearest 
assumption is that chlorophyll dissociates into a 
‘dehydrochlorophyir and an H-atom. A life-time of 
10~* sec. is what one wotild expect for this kind of 
dissociation, if the recombination occurs by the first 
encounter of the dissociation products. 

In a few experiments, under apparently unchanged 
conditions, much stronger—but still perfectly reversible— 
bleaching effects were observed, rising to 60 per cent. 
We may suppose them to be due to the presence of 
some unknown impurity ‘stabilizing’ the dissociated 
state—for example, by a temporary ’absorption’ of 
the H-atom. In search of substances which may 
produce such an effect, we found theti formic add 
causes a considerable increase in the reversible 
bleaching of chlorophyll solutions (of the order of 
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10 per cent under the above-mentioned conditions). 
Thisis interesting in connexion with the assimilation 
proceed. 

All reversible effects, even the strongest ones, are 
suppressed by traces of oxygen, and restored again 
by a removal of oxygen from the solution. 5 x 10 4 mol, 
oxygen per litre are sufficient to reduce by 50 per cent, 
the bleaching observed in presence of formic acid. 
Oxygen either forms with chlorophyll a complex 
which prevents the dissociation of the chlorophyll 
molecule by light 8 , or it takes away the energy of 
excited chlorophyll molecules by collisions, before 
they have had time to dissociate 4 . 

All reversible bleaching effects are also suppressed 
by ferrous chloride. This points to a relation between 
the above-described ‘optical* bleaching and the re¬ 
versible ‘chemical* bleaching of chlorophyll by ferric 
salts 8 . In presence of ferric salts, chlorophyll is 
reversibly bleached by light even without the re¬ 
moval of oxygen. Fe s + ions either are able to take 
an H-atom (or an electron) from an excited chlorophyll 
molecule despite its protection by an O f complex ; 
or, alternatively, they react with excited chlorophyll 
molecules before these have had time" to lose their 
excitation energy by collisions with oxygen. 

Most of the above-described experiments were 
oarried out with synthetic ethyl chlorophyllide a, 
kindly supplied by Prof. H. Fischer (Munich). The 
same effects were, however, also observed with the 
natural chlorophylls a and b which Prof, A. Stoll 
(Basic) has kindly put at our disposal. Our 
heartiest thanks are due to Prof. F. O. Dorman for 
his interest in this work and the hospitality of his 
laboratory. 

D. PomtET. 

E. Babinowitch. 

The Sir William Ramsay Laboratories for 
Inorganic and Physical Chemistry, 

University College, 

London, 

* Wurnar, Arch . PAyt, BioL, 1, Nr. 8 (1021), S<m\ however 
Knorr. H. V,, %ad Albers, V. M.. Cold Spring Harbor Symposia of 
Quantitative biology, 8, 87, SB am). 

* Babinowitch, E., and Lehmann, H. L., Trans. Faraday 8oc., 81, 
688 a^h^^Kablnowltch, E., and Wood, W. C., J. Chem . pW, 

* Padoa, H.‘ and Vita, N M Biochmn. Z., 844, 286 (1932). 

4 Franck, S. t and Wood, It. W„ J. ChtmJPhyi., 4, 653 (1986). 

* Babinowitch, B.> and Wetw, I., Natch*, 188 , 1098 (1986). Proc. 
Ray. Sac.* 2937 (in the preti). 


Transitive Interference in Gene Linkage 

Morgan’s hypothesis of interference has been 
subjected 1 to treatment in terms of the probability 
of non-independent events, as the probability of a 
double break is not equal to the product of the 
probabilities of the two single breaks. The /-values, 
that is, the experimental values of the freedom of 
exchange between two genes (reoombination per oent 
in decimals) are thus substituted by the calculated— 
and greater—primary f-values, which would be 
manifest if the first break did not interfere with the 
occurrence of a later break. The L values measuring 
the strength of interference are obtained at the same 
, time as the frequencies of the expected double breaks 
suppressed by interference, The sum of the Lvalues 
between neighbouring genes yields the primary map- 
distanc© AS on the primary map. The calculations 
are oarried dot with each interval taken as leading, 
that is* the interval in which the whole process of 
ihteidkrflnee (the twisting of the ohromosomee) starts. 
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The real leading interval is the one which leads to 
simple relations between s and 0 

The application of this theory to the seven point 
experiment “Xple” of Bridges and Olbrycht* showed 
the X-chromosome of Drosophila melanopaster from 
gene sc to gene / to consist of two segments, the 
boundary lying between the genes cv and c*. This 
inference was confirmed cytologioally, a constriction 
having been located almost at the same place 4 . 

The leading interval for both segments is sc ec, 
which conforms to the cytological observation*. 
Within one and the same segment, i doorcases 
inversely as 48, yielding the constant of interference 

tJB set a t 

unless M < a, for then this equation would give 
■ i > 1, an impossible frequency value. The assumption 
of the maximum possible value 1*1 for 48 < a 
means that no double breaks exist, a being the distance 
of the absolute interference. The representation of 
i|K as a function of 48 begins thus as a 45° straight 
line (148 *=* 48 ) and continues with an angle at 48 « a 
as a horizontal line. For the right segment the 
constant a amounts to a f «= 0 ♦ 124, In the experiment 
under discussion even the smallest 48 of this segment 
is > Of. On the left segment ail 0# are evidently 
less than a g ; the i&L values lie nearly on the 48 q 
straight line. For very small 48 of this segment, 
they lie exactly on this line : in the region marked 
by the genes sc, u>, N t ec f r6, not one double break 
was found among 160,000 flies 4 . In the “Xple" 
experiment the few double breaks actually occurring 
round off the angle at fil - a*, but the segment is 
too short to attain the value of the horizontal part 
iM « a $ . However, the existing part pf the ourve 
makes it possible to put a, » 0*257, the initial value 
of the transitive interference (Fig. 1). 



Fig. h 


Dots eight segment, circles left segment. An- : 

8CI89AB I PRIMARY MAP-DISTANCES BETWEEN THE 

MIDDLES OF THE INTERVALS, EACH PLOTTED FROM 

the 0 point. Interrupted lines : mow 

BASHES, EXTRAPOLATED PARTS ; LONG DASHES, LEFT 
SEGMENT ACCORDING TO THEORY, 

' The effect of a break in the left segment dope not 
stop at the boundary, but induoee interference in the 
right segment, which follows another laW^ ; ; Tbit 
tratuntwe interferenoe 'begins at the boundary 
an identical value of i&, in Wbkdiever;: , 

the left segment the first break occurred, and decrease 
' abng the right aegment aocawd^ •' •; 
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where M- is the whole map-distance between the two 
intervals* is the map-distance on the right segment 
from the boundary; a - 0*257 - a„ b «. 0*559 
(Fig. 2). The limits of the validity of this equation 
can be discussed only when suitable experimental 
data are available. 



Transitive intbrfbrknce. Abscissa : primary 

MAP OP THE RIOHT SEGMENT ; 0 POINT S MIDDLE OP 
THE INTERVAL OV C. 


The three constants a„, a*, b make it possible to 
compute from six f-values between neighbour genes, 
which stand for the six observed /-values—that is, 
from the loci of the seven genes on the primary 
map—all 21 f-values, the average deviation being 
0*6 per cent with a maximum of 1 *8 per cent (Table 1). 

Table i. /-values ok thh “Split expkrimrnt. 
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0*466 

; 0*436 

: 0-880 

0*387 

0*221 

0*112 


0*466 

0*436 

0*380 

0*834 

0*219 

0 114 


The left segment was calculated on the basis 
of the simplifying assumption i « 1. Using Morgan’s 
terminology, the two equations represent the relation 
frequency of crossing-over and frequency of 
r<K)6mbmation } . 

K. de Kd»dsY. 


Institute of Physiology, 
University of Budapest. 
July 1. 


Raman Spectra of Dcuteroethylencs 

The various deuteroethylenes can be obtained by 
exchange from ethylenes and deuterium oxide on a 
nickel catalyst. 15 gm. of heavy water (D,0) and 
6 litres of ethylcnes (n.t.p.) yielded after an exchange 
of several days at 150° C. a mixture of ethylcnes 
containing about 50 per cent of the hydrogen as 
deuterium. The Raman speotrum of this substance 
was taken. In order to identify the linos and attribute 
them unambiguously to the different compounds, 
some of the deutaroethylenee have been prepared in 
a pure state. The ethylene C*I) 4 was obtained in 
the following way : 

C,D t + 2DBr C fl D t Br t ; 

C a D 4 Br, + Zn «e C*D 4 *f ZnBr t . 

The compound so obtained contained about 10 per 
cent CjD 3 H ; its D content was thus about 97 per 
cent of the total hydrogen. Tho c?> and trans di- 
deuteroethylenes wero obtained in an analogous way 
starting from C t D # and HBr. The comparison of 
the various spectra permits the classification of the 
lines as shown in the accompanying table : 



There is a slight discrepancy between the experi¬ 
mental results and tho theoretical calculations 
carried out by Mannebaok and Verleisen. The 
potential function proposed by these authors has 
thus to be revised ; this revision has been started by 
Mamiaback and his co-workers. The comparison of 
the first three lines (S t lines) of C g H 4 and C,U 4 gives 
a measure of the anharmonioity correction. The 
ratio of the product of these three frequencies should 
be 2. Deviations from this value are to be ascribed 
to the anharmonioity of the vibration. This constant 
was not taken into account in the earlier calculations; 
in fact, we find the value : 

1521x3007x1341 

1515 x 2251 x 981 " 1 ' 954 * 

The results indicate that it is of the order of 
. magnitude of 2 per cent. Several lines not given 
in the table oould be detected in the spectrum of 
the dideuteroethylenes. It has not been possible tp 
ascribe them unambiguously. Further work is in 


l9S&f “Vewuch oinsr Theorfo der CienlcoppeJuus" (Berlin P 

mA OltwydUt, T. M., Qtttrtitx, U, *1 UW* 

#24 am). , 

^ «, um>. 

a * n W(d A H *’ 


progress. 


Physical Laboratory, 


Louvain. 


M. de Hemptinne. 
J. Junoebs. , 

J. DfiLPOSSE. 
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Acidosis and Off-flavoured Milk 

Veterinarians have assisted in explaining on© 
cause of taint of milk when showing that in oases 
of acidosis the body fluids, including the milk, con¬ 
tain acetone and acetone-bodies. It was stated that 
the milk would react to Rothera's test 1 . 

As a result of recent experiences with samples of 
milk from oows suffering from acidosis, we can com¬ 
mend this very simple test to the dairy industry 
(it appears at present to be quite unknown) as a 
rapid and certain means of diagnosis, offering an 
explanation of many cases where the milk is mildly, 
but to a skilled palate, definitely of abnormal flavour 
even at the time of milking. Such cases have hitherto 
been somowhat vaguely asoribed to 'indigestion*. 


August 21, 1937 

Furthermore, we find that for more accurate work, 
quantitative estimations may be made by the method 
of Van Slyke 1 . Several samples from oows ^giving 
tainted milk have been so examined, and in addition 
more than 98 per cent recovery has been obtained 
from samples of milk to which small amounts of 
acetone have been added. 

H, Babkwobtm, 

L. W. L. Coir. 

South-Eastern Agricultural College, 

Wye, Kent. 

Aug. 3. 

1 Beaumont, 0. E.. and Dodds, E. C., "Recent Advances in Medi- 
cJne” (1931), p. 70 (sixth edition). 

* Van Slyke, D. D„ J . Bioi. OA«m., 82. S, 466 (1917). 
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Points from Foregoing Letters 


Comparison of the change in the intensity of 
cosmic rays for a period of nine days (April 23- 
May 1, 1937) during a magnetic storm at Innsbruck 
(Austria), Cheltenham (Maryland, U.S.A.) and Huon- 
cayo (Pern), shows very good agreement in the general 
trend, according to Prof. V. F. Hess and A. Demmel- 
mait. Thero is also a close parallelism to the change 
in the horizontal component of the earth’s magnetic 
field during this period, anti the authors conclude 
that cosmic ray ionization was influenced simul¬ 
taneously all over the earth by the magnetic disturb- 
anoee, and that the study of the magnetic storm 
effects will give valuable information on the distribu¬ 
tion of energy in the spectrum of the cosmic radiation. 

Chemical analysis of a sample of duckweed (Lenina) 
shows, according to Prof. W. I. Vernadsky, B. K. 
Brunowsky and C. G. Kunasheva, that the plant 
contains about one hundred times more meso- 
thorium-I (10 x 10 - u por cent) than the water in 
which it grows (Orangery Pond, near Leningrad). On 
the other hand, although isotopes of thorium are 
present in water, they are not assimilated by the 
duckweed. The authors conclude that the plant 
assimilates radioactive elements in strict accordance 
with their chemical properties. 

K, Hall and Dr. V. Korenchevsky find that the 
increase in the size of the adrenals in castrated rats 
is due to increase in the width of certain zones 
(fasciculate and reticularis) resulting chiefly from an 
increase in the size of the cells. They return to 
normal if sufficiently large doses of sex hormones 
(androsterone, testosterone, etc.) are administered. 
In a similar way, the large numbers of lipoid granules 
which invade the 'demarcation zone' upon castration 
may be made to disappear. 

From the effect of critical concentrations of sodium 
azide or 2 :4-dinitrophenol on the rate and extent 
of oxidation of acetate or butyrate by bacteria, Dr. 
0. E, Clifton deduces that these agents block the 
assimilatory process observed in association with the 
respiration of widely different non-proliferating cells 
under normal conditions. This blocking of the 
assimilatory process is accompanied by a complete 
oxidation of the substrate, at an approximately 
normal rate. He suggests that the weight-reducing 
act&n of the dsmtrc$heiKils in may be due in 
part toe suppression of aemmiiatory processes. 


By feeding rats with diets m used in Northern 
India, by well-to-do and by poor Hindus respectively, 
and observing the effects upon the teeth, the fertility 
and the health of the young, D. N. MulKck and 
Dr. J. T. Irving find that the Northern Indian diet 
is superior to both Hindu diets and that the poor 
Hindu diet is seriously defective as shown by both 
chemical and biological tests. 

A table giving the amount of silica dissolved by 
a 1 por cent sodium bicarbonate solution and by 
acetic fluid from silica dusts (quartz, sericito) after 
various jjeriods of time, is given by Dr. E. J. King. 
The author states that many of the values reported 
by Emmons and Wilcox for the solubility of finely 
powdered silicates are too high, because their method 
does not eliminate completely the fine particles in 
suspension. 

The presence of a minute hole in a polished glass 
disk enables it to make ‘optical' contact with another 
polished plate by application of slight pressure at a 
single point, according to Dr. J. W. French. The 
contact spreads spontaneously, due apparently to 
the surface tension effect of a grease-like film (loss 
than one millionth of an inch thick) present at the 
glass surface, 

D. Porret and Dr. E. Rabinowitoh find that the 
reversible bleaching of chlorophyll by light is pro¬ 
portional to the square root of the light intensity. 
Formic acid causes a considerable increase in the 
reversible bleaching, while oxygen and ferrous 
chloride suppress it. 

The interference in the two segments of the Tr 
chromosome of Drosophila mekmogaeter ia char¬ 
acterized by Prof. K. de K&rdsy by two constants/ 
the transitive interference from one segment on the 
other by a third. The average deviation between the 
calculated and observed data is 0*6 per cent* With a 
maximum of 1*8 per cent. 

A table showing the Raman spectra of various 
heavy-hydrogen substituted ethylenee ia, given % 
Prof. M. de Heroptiane, J. Jungersand Dr. J, Delfoase. 
dome of the lines were determined by using pure 
compounds {OtP* C^D*) 
a mixed sample. The author* 

between the experimental reeulu iokI the iheoretiqal 
oaloulatkms earned out by Manneback and Verieiseh, 
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Research Items 


Blood-Brotherhood in Dahomey 

M. Paxtl Hazoum3&, in the course of an account of 
the blood-pact in Dahomey (Tmv. et Mem. Inst. 
< VEtknoU , Paris , 25), has essayed a critical analysis of 
the practices and beliefs with which it is bound up. 
While religious practices and beliefs hold first place 
in the institutions of Dahomey, the blood-pact has 
a profound effect on the formation of character in 
the individual. It is this which has created their 
spirit of solidarity and at the same time is responsible 
for their reserve towards strangers. Those who are 
parties to such a pact are aware that although it 
does not create the deep-seated affections, which are 
attributed to the action of certain mysterious philtres, 
it does give rise to a feeling of unlimited confidence, 
because those who are bound by this tie are aware 
that their ‘brothel’s' will never betray them with 
impunity. In other words, the chastisement which is 
the sanction of a violated oath will keep those who 
have subscribed to the pact within the paths of duty 
it has laid down. In the mutual drinking of blood 
they have taken on a mutual obligation of affection, 
confidence and help which overrides even the claims 
of blood relationship. The assistance duo extends 
from the erection of huts and work in the fields to 
sacrifice of life itself. It involves the taking up of 
arms on behalf of blood-brothers against injustice and 
treachery. It is also a protection against robbery ; 
and kings found in it an instrument of power for 
personal or political objects, disregarding rank and 
allying to themselves any who might prove useful 
to their purpose, including experts in magic and spies. 
On the other hand, no one was allowed to exploit this 
relation with the monarch for personal gain or social 
advancement. For long the pact had none but noblo 
objects; but unfortunately it was perverted to evil 
ends and became on instrument of crime. Originally 
it was confined to adult males. Now it is a means of 
assuring the fidelity of married oouples, and thieves 
have resorted to it to join to themselves women, who 
assist in their nefarious practices by entering into 
friendly relatione with those whom it is intended to 
rob. 

Pain Nerves 

Whbh a sharp or a hot object is applied 
momentarily to the toe, two bursts of pain are felt, 
the second following the first by an interval of nearly 
two seoonds. T. Lewis and E. E. Pochin (Clin. Set., 
A, ft? ; 1087) show that this double response depends 
on the transmission of pain-sense by two sets of nerve 
fibres having widely differing rates of conduction. 
They point out that if a pain stimulus is applied at 
diffident points on a limb, the interval between the 
two .sensations lengthens as the periphery of the limb 
is reached. It has been shown by others in the experi¬ 
mental animal that asphyxia interrupts conduction 
in the fast before the alow fibres; cocaine, on the 
other haadj, paralyses the slow fibres before the fast. 
Lewis md Pochin show that in man asphyxia abolishes 
the delayed response to pain, 
while cocaine abolishes the second response before 
theftnrt. 


Pharmacology of Tetramethylammonium 

Tetramkthylammontum has various actions of 
pharmacological interest. A. J. Clark and J. Raventos 
(Quart. J . Exp. Physiol ., 26, 361-392; 1937) have 
studied some of these actions and compared them 
with those of substances formed from it by altering 
some of the chemical groups in the molecule. The 
actions studied may be classified as muscarine actions 
(contraction of rat’s intestine and inhibition of frog's 
heart ), nicotine actions (contraction of leech muscle), 
atropine actions (inhibiting muscarine actions) and 
curare actions (inhibition of neuro-muscular con¬ 
duction in voluntary rmiscle, which may be 
essentially an inhibition of nicotine actions). The 
action of drugs on the frog’s rectus abdominis is 
apparently intermediate between these main types. 
Replacement of one methyl group by a straight-chain 
alkyl group of increasing length first increases the 
muscarine activity and then leads to the appearance 
of the opposed atropine activity. This is explained 
on a theory, to which Gaddum has given mathe¬ 
matical expression, according to which the antagonistic 
drugs combine with the same chemical groups in the 
tissues as the active drugs and block them up. The 
results generally agree quantitatively with this 
theory. These changes in the molecule do not much 
affect nicotine notions or curare actions. Replace¬ 
ment of all four mothyls by ethyl, propyl or butyl 
abolishes muscarine actions and increases atropine 
actions. Replacement of methyl groups by increasing 
numbers of ethyl groups diminishes all actions except 
that on the loooh, which is first diminished and then 
increased. The introduction of a phenyl group has 
an effect like that of the introduction of three carbon 
atoms in a straight chain. 

Speed of Flight of Birds 

Ik a Circular (No. 428) published by the U.S. 
Department of Agriculture, May Thacher Cooke has 
collected all the records of the speed of flight of 
North American species of birds and of a few 
European species which have occurred in North 
America and are closely related to North American 
species for which no records are available. There 
are also included a few running speeds which 
show that for short distances quail may cover 
the ground at 12-15 miles per hour, the road- 
runner at 10-20 miles, while for the emu Le SoueFs 
record is quoted of a bird driven for 10 miles at a 
speed of 81 m.p.h. Of the flight records it must be 
said that many are unsatisfactory, since it would 
appear that in many oases no allowance has been 
made for favouring or adverse wind. Thus presumably 
arises the anomaly of one observation from a moving 
train giving a speed of 25 m.p.h. for the crow, while 
another gives 60 m.p.h., and an automobile observa¬ 
tion 25-32 m.p.h. But the author seems to consider 
that wind has no great influence upon the flight of 
birds, and in support she quotes the case of brown 
pelicans timed along the beach at El Pismo j 14 m.p,h. 
with practically no wind, 1ft m.pJi. with half a gafe 
blowing half rear, 22 m.p.h. with wind velocity of 
ftO m.p.h. in the same direction. The old statement 
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k repeatadthat birds prefer a aide or even a head 
wind to a following wind* Until observers realise 
that the speed of a bird's movement in relation to 
the ground has no biological meaning until corrections 
have been made for the influence of the wind, these 
faulty records will continue to accumulate* 

Migrations of Salmon 

Further. evidence of the actual movements of 
salmon in the sea is given by W. J. M* Menziee 
(Fisheries, Scotland, Salmon Fish., 1937, No. 1) from 
the recapture of marked fish* The main experiment 
wet carried Out in 1930 at Loch Inchard, twelve 
miles south of Cape Wrath, a spot chosen as the 
result of knowledge obtained from experiments in 
other localities in previous years. Of 1,205 fish 
marked* 11*7 per cent have been recaptured, at 
various places so far away as 146 miles to the south 
and 410 miles east-, and south to the Yorkshire coast 
and even in Norway. The suggestion is put forward 
that these fish had collected at Loch Inchard from 
some feeding ground to the west or north, and thence 
migrated purpoaively to the positions at which they 
were recaptured* This view is supported in a remark¬ 
able manner by scale examination. As a result of 
extensive investigations in recent years, the type of 
part growth, which differs from river to river, is now 
known for a large number of rivers. With one 
exception, all these recaptured salmon showed on 
their scales the parr growth typical of that of fish 
from the rivers in which they were recaught. This 
seems rather conclusive evidence that the fish were 
proceeding via Loch Inchard on a definite migration 
to their own particular rivers. 

Hemipterous Insects of the Family Peloridiidae 
' This small and scarce family of hemipterous 
insects was for a number of years only known from 
two examples from the southern extremity of South 
America. In 1920 a further example was discovered 
in New Zealand, and in 1924 a nymph was found on 
Lord Howe Island. Later, examples turned up in 
Australia and in 1933 a number of specimens were 
found in that country by Mr. I, W. Helmsing, which 
have enabled a more detailed study of the family to 
be made, In the Annals and Magazine of Natural 
History of May, 1937, Messrs. Helmsing and W. 32. 
China discuss the Australian species, Hemiodoecus 
veUchi. The favourite habitat for this species appears 
to be among moss in forests of Antarctic beech 
(Nothofagus moorei ). The few known examples of the 
family were formerly placed in the Hetoroptera, but 
it is now agreed that its affinities are with the sub* 
order Homoptera. These authors conclude that the 
establishment of a separate new suborder for the 
Peloridiidte k not justified, and that the group belongs 
to a new series in the suborder Homoptera for which 
the name Coleorrhyncha was given by Myers and 
China in 1929. The Peloridiid® are evidently a very 
primitive and generalized family associated with 
primitive vegetation {mosses), and it is concluded that 
its members may well have been descended in an 
almost direct line from protohemipterous ancestors. 

Colour of Hydrangea Flowers 

If would perhaps be difficult to say whether pink 
or blue hydrangea blooms are most popular for floral 
decoration, but the reliable production of blue- 
coloured flowers has long bean a horticultural 
dfWidoeatuxn* Mr. E. M. Chenary has mode an exact 


study of this question* and his findings have recently 
been published (J. Boy. Hort, Soc>> O, Pt. 7, 904-920, 
July 1937). The paper considers the problem from 
historical and horticultural points of view, and also 
compares the influence of soil conditions with the 
physiology of the plant. From all sources of evidence, 
aluminium seems to be the element the presence of 
which induces a blue colour in the flowers, and not 
iron, as was at one time supposed. Analyses of blue 
and pink sterile flowers or petaloid sepals showed 
that aluminium was always greatly in exoees of iron 
when the blue colour appeared* The anthocyanin from 
pink flowers would, however, form a blue delphinidin 
complex with both iron and aliuninium ions. 

Dipterocarpaceac of the Eastern Tropics 

In Forest Products Research Records No. 16 
(Timber Series No. 5. H.M* Stationery Office, 1937), 
Mr. S. H. Clarke, under the title “Gurjun, Apitong, 
Kerning, Kapur and allied Timbers”, deals with a 
group of timbers from the eastern tropics which has 
in recent years bocome increasingly important to the 
wood industries of Great Britain. From a commercial 
point of view, the family Diptorooarpaceee is the 
most important group of timber trees in the eastern 
tropics—occupying a more or less similar position 
in Burma, the Malay Peninsula, Sumatra, Borneo 
and the Philippine Islands to that occupied by the soft 
woods in the great forests of Canada and the U.S.S.R.; 
the dipterocarps, however, rarely occur in pure 
forests, yet they yield a larger volume of timber them 
all the other species occurring in mixture with them. 
The family comprises nineteen genera and some 380 
species. The Shorea timbers are the lightest; Diptero - 
carpus and Dryobalanops moderately heavy, and, 
though not very durable under exposed conditions 
in the tropics, are well suited for constructional and 
other purposes in the temperate climates. The 
hardest woods of the family come into the genera 
Vatica f Hopea and Balanocarpua. These are too heavy 
and hard to be of use for general purposes in Great 
Britain, though they form the chief constructional 
timbers in the countries producing them. The chief 
exploited species of the family are magnificent trees 
with a bole running up to 80 ft. or more without a 
branch, and a diameter which may reach 6 ft. Resin 
or gum occurs in some of the species. The pamphlet 
gives a general classification of the timbers in a 
tabular statement showing the countries of origin 
and the chief species of the principal genera Diptero* 
carpus , DryobcUanops, Shorea , Hopea, Vctiioa and 
Balanooarpus. 

Erosion Surfaces of Cornwall 

Marine action has clearly played a great port in 
shaping the physiographical features of Cornwall 
Platforms at 1,000, 800 and 400 ft. have been 
mentioned and a 200-ffc. level has been suggested. 
Mr* W. G. V. Balohin, in an article in the Geographical 
Journal of July, gives the result of his investigations 
in north Cornwall, and tries to date the platforms 
which he has recognized, pointing out that the present 
physiography had its origin, for the major port, 
in the dissection of a series of platforms. The erosion 
surfaces are generally eeparatod by a Uuff whioh 
when not of structural origin is probably dbe 
marine, action. In the area investigated ti&ingfte# 
pbrfform, notable on Bodmin Mpor, is it 
tats Miocene 

platform at tWK99o IW and again one at heigliti .,; 
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varying from 000 ft, to 820 ft. conspicuous near Camel- 
ford and probably later Miocene. The beat preserved 
.platform is at 3w0-43G ft., well seen between Bos* 
castle and Tregardook and of Pliocene origin. Finally 
comes a surface at 240-285 ft. of late Pliocene age, 
noticeable in many of the flat-topped hills of .the 
Fadstow district. 

Magmatic Differentiation 

At the Tercentenary Conference at Harvard 
University last September, Dr. C. N. Fenner sum* 
marked some of the major difficulties that are 
encountered in attempting to explain all the 
phenomena of differentiation of igneous magmas by 
a single process. The paper is now published in the 
Journal of Geology (158-168; 1937). It is pointed 
out that the Goose Creek diabase contains both 
quartzo-felspttthic micropegmatite and very basic 
macropegmatite. Unless, therefore, liquid immis- 
cibility be granted, both cannot represent residual 
magmas, since this would mean that the magma was 
differentiating simultaneously in two very different 
directions. The official interpretation of the Glen 
More ring-dyke (Mull) as an example of different iat ion 
into gabbro and granophyre is shown to violate 
fundamental principles of chemistry and dynamics. 
Granitic rocks from the Bush veld Complex are 
similar to those which have been claimed as products 
of crystal fractionation from basic magma, and yet 
they have been demonstrably produced by the 
granitization of sedimentary quartzites. For many 
years, a controversy has been carried on as to whether, 
or to what extent, magmas are capable of assimilating 
solid rock. It has been repeatedly stated that the 
great obstacle to assimilation is the supposed in¬ 
adequacy of the heat supply. Fenner describes 
phenomena from Alaska and tho Yellowstone Park 
which irrefutably prove that “rhyolite magma was 
able to do things that the theory of crystal fractiona¬ 
tion declares impossible”. The facts show that 
rhyolite magma, so far from being the coolest of the 
evolution series, possesses groat and hitherto un¬ 
suspected reserves of latent energy. Fenner insists 
on the necessity for giving such facts more adequate 
consideration. So did Goodchild more than thirty 
years ago, in a paper that was quietly ignored 
(Trane. Roy. Soc . Edin. t 202 ; 1904), so strong was 
the prejudice in favour of theory when theory and 
observation were in conflict. Fortunately, that 
prejudice is at last crumbling away, as the irre¬ 
pressible facts become more widely known. 

Retardation of Chemical Reactions 

Ttt» reaction between potassium permanganate and 
hydrogen peroxide is retarded by hydrogen peroxide 
in ftarly concentrated solution, an effect which has 
been attributed to the formation of inactive H 4 0 4 
mdletmlesat higher concentrations. K. C. Bailey and 
G, T. Taylor (J. Chrni. Soc., 994; 1937) have re¬ 
investigated the reaction, measuring the extent of 
decomposition with a photo-electric colorimeter, the 
effects ofstirring and of traces of manganous ions 
'bwtg' particularly controlled. With initial perman¬ 
ganate and sulphuric acid concentrations constant, 
velocity reaches a maximum at 
^ equiv-/!., m$ to a minimum at 

m slowly at higher peroxide 

... initial permanganate and 

peroxMe ooiMrtont, and the latter at concentration 
. velocity rises to a maximum 
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with increase of sulphuric acid, falls to a minimum, 
and then rises again. Manganous ions catalyse the 
reaction powerfully at peroxide concentrations rising 
to the maximum velocity concentration but have little 
effect near the minimum velocity. Other effects were 
found and a theory covering all the data is not pro¬ 
posed. It is considered that the reduction of MnO/ to 
Mn* probably takes place in stages, the first perhaps 
involving the production of MnO,' which may bo 
capable of being re-oxidized to MnO/ by a molecule 
of H,0| with sufficient energy. A fair agreement with 
experiment is obtained by an empirical equation : v ~ 
*i(H,0 t )(H,S0 4 )(KMn0 4 ) / (^+* t (H,0 < )‘(H 1 B0 4 )*), 
the terms in tho denominator representing two types 
of retardation, the second being the re-oxidation of 
partly reduced permanganate by active hydrogen 
peroxide. 

Investigation of Porous Structure 

An emanation method has recently been described 
(G. Graue and N. Riehl, Natunviee., 25, 423 ; 1937) 
which offers possibilities of examining the porous 
nature of catalysts and of studying reactions in solid 
phases. Tho emanation method of Halm, first 
described in 1929, depends on introducing a radio¬ 
active element which forms a gaseous emanation on 
disintegration into the solid. The degree of porosity 
is indicated by the quantity of emanation which can 
be detected in the neighbourhood of the solid. This 
method has the disadvantage that it can only be 
used for special substances in which the radioactive 
substance can be included. The method now proposed 
is to allow the emanation to penetrate the solid from 
outside, the' amount penetrating indicating the 
porosity. The method has been used to determine 
the true specific volume of crystalline and precipitated 
zinc sulphide. The value obtained for the specific 
volume of crystalline zinc sulphide was the same as 
that determined by the pyknometer method, but for 
precipitated zinc sulphide the value obtained by the 
emanation method was much smaller than that with 
tho pyknomoter. It must therefore be assumed that 
in amorphous (precipitated) zinc sulphide there are 
pores or fissures of atomic dimensions due to an 
irregular arrangement of atoms. It is possible that 
gases penetrate into the interior of solid catalysts 
not only by means of large pores, but also by inter¬ 
atomic pores and clefts due to badly formed lattices. 

Recent Sunspot Activity 

Data contained in Nos. 36 and 37 of the Zurich 
Bulletin for Character Figures of Solar Phenomena for 
the six months October 1938- March 1937 show how 
considerable has been the sun’s activity of late. The 
mean daily sunspot ’numbers* for each of the six 
months are, respectively, 89, 115, 123, 133, 128 and 
84. The highest value reached in the preceding 
11 -year cycle was 108 for December 1929; but in 
the earlier cycle with a maximum in 1917 the value 
155 was reached in August of that year. The mean 
number for the year 1936 was 80*4 as compared with 
36*1 for 1936, 8*7 for 1934 and 5 7 for 1938. Since 
March 1937, activity has remained considerable. 
Large sunspots crossed the sun’s central meridian 
on April 22*4, April 23*2*, April 24*6*, April 29*0, 
May 20 * 8 *, May 27*2, June 4*9, June 15*0, June 
16*9*, Juno 21 * 2 , June 27*0 and July 26*0*. Those 
groups marfeed with an aaterisk exceeded, at maximum 
development, 1,000 millionths of the sun’s hemisphere 
*« given by the Greenwich measures of area. 
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The Palace of Discovery at the Paris International Exhibition, 1937 

By Dr. Pierre Biquard 


E VERY day thousands of visitors from all parts 
of the world enter the Palace of Discovery of 
the Paris International Exhibition. Some go as 
experts to see how far science lends itself to spec¬ 
tacular demonstration. Others* realizing their lack of 
knowledge* go to learn. Furthermore, some people, 
especially the young, go brimful of eager curiosity, 
hoping to find somewhere in those halls an inspiration 
which will guide them in the choice of their career. 

One thing is certain, no one is disappointed. It is 
obviously impossible to cover in a brief article the 
entire field of present-day science, and relate the 
history of scientific progress up to date. This is 
merely a brief statement of what has been achieved 
in the different sections of the Palace of Discovery. 
The Palace covers an area of 23,000 square metres. 
All branches of scientific learning are represented, from 
mathematics and astronomy to medicine and botany. 
The greatest efforts have been made to replace by 
real demonstrations the silent testimony of docu¬ 
ment* and pictures. In all sections a staff of demon¬ 
strators escort the visitors and carry out experi¬ 
ments, though many work automatically and can 
be set in motion by the public. The magnitude of 
the undertaking is shown by the single fact that the 
electrical installation of the Great Palace is on a 
greater scale than that of a whole district in Paris : 
ten kilometres of feeders and sixty kilometres of 
cables were needed, and it is estimated that the cost 
of the electricity used during the course of the 
Exhibition will amount to 1,000,000 francs. 

In acoojMlance with the viows of Auguste Comte, 
mathematics will bo dealt with first. It may be true, 
as Emile Borol wrote in Paris, 1037, that “only those 
who have given up their lives to mathematical 
research know what it is, what are its aims and by 
what means it attains them”; nevertheless the rooms 
Set apart for mathematics show to all visitors the 
development of this science from the earliest times 
and the growing importance that it has acquired in 
modem developments of physics, chemistry, biology, 
etc. Certain questions are explained by means of 
films : in this way visitors are introduced to such 
subjects as four dimensional space and the laws of 
similitude, showing that if the dimensions of an 
individual were increased ten times he would collapse 
under his own weight. Mathematicians are given the 
opportunity of working ovit on the spot at the black¬ 
board problems the solutions to which are posted up 
the following day. It is interesting to see that the 
eternal riddle of the squaring of the circle occupies 
a place, and the value of rc to 707 places of decimals 
is exhibited on the surface of a cupola. 

The task undertaken by those responsible for the 
astronomy section has been no small one. They have 
had to crowd into a few rooms all that is known 
about a universe so vast that light takes a thousand 
million years to traverse it. Three models show the 
structure of portions of space of decreasing sizes ; 
the first represent* the galaxy, the diameter of which 
is of the order of five million light years : the second 
shows the sun and the twenty-five stars surrounding 
it in a portion of space through, which light travels in 


twenty-five years : finally, the third model shows the 
sun and its attendant planets, that is*, a very small 
space through which light travels in seventeen hours. 
The northern Milky Way is shown in a photographic 
enlargement measuring 20m. x 4*5m.; there are also 
many good photographs of nebulae, of the sun, moon, 
planets, comets, etc. The movements of the planets 
in the solar system are reproduced in the great 
planetarium, and to make them mom clearly visible, 
the rates of their revolutions have boon multiplied 
by 432,000, allowing one revolution of Mercury around 
the sun to be soon in eighteen seoonds. After having 
examined all that can bo seen in space from the earth, 
the visitor naturally wonders what our world would 
look like to other beings living on some other planet. 
An answer to this question is given by a model 
70 cm. in diameter which was made as the result of 
the observations of explorers of the stratosphere. 

Physics occupies a favoured position in the Palace 
of Discovery. In a room dedicated to Galileo are 
seen the fundamental experiments relating to falling 
bodies, the oscillations of the pendulum, centrifugal 
force, the laws of composition of forces. All the 
foundations of the so-called ‘rational' mechanics are 
there, and it is impossible not to dwell on the scientific 
progress in physics and astronomy made on this 
basis up to the time when its application to optics 
was found to be impossible. 

The history of our knowledge concerning light 
appears in the section devoted to optics. After 
having thus learnt anew the laws of reflection and 
refraction, and measured the velocity of the propa¬ 
gation of light, the visitor can watch a series of 
experiments on interference, diffraction, polarization, 
interference photography, and will then perhaps be 
oonvinoed of the truth of the wave theory of light. 
The photo-electric phenomena which can be ex¬ 
amined later will give him food for thought. 

Another section is given over to electrostatics. 
Once again the public may see the production of 
electric charges by the friction of cat skin and, on 
the other hand, watch the working of the Van de 
Graaf electrostatic machine set up under the direction 
of M. Jokot by MM. Lazard and Savel. This machine 
can produce sparks of several million volts passing 
between two spheres of three metres diameter. 

The field of oscillations is the subject of another 
section in which electromagnetic and sound vibra¬ 
tions are studied. Special attention must be directed 
to the manner in which are exhibited the conse¬ 
quences of the discovery by Pierre and Jacques Curie 
of the piezo-electrie property of quartz j the stabiliza¬ 
tion of high-frequency omissions, quarts pianos, 
emission and reception of ultra-sound waves/sub¬ 
marine sounding, etc. 

Ampere’s experiments and the laws of electro¬ 
dynamics lead up to the triumphs of electro technics. 
By a parallel procedure, it is possible to follow the 
progress which, starting with the phenomenon of 
thermionic emission, has led to the creation ofraodem 
radioteohnios. V 

Some of the most beautiful experiments are• 
in a section devoted to the States of m*tt«randthe 
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structure of the atom* Matter is heated, cooled, 
oompreased under several thousand atmospheres, 
expanded, etc. The experiments shown on fluores¬ 
cence and phosphorescence are as conclusive) as they 
are beautiful. Last comes what is perhaps the most 
glorious chapter of modem scionoe, the study of 
atomic particles and radiations. In this section are 
reproduced all the experiments which have marked 
a decisive step forward in the study of electrons, of 
X-rays and the radiation of radioactive bodies, thus 
passing from the first Crookes tube to the artificial 
radio-elements ami to the cosmic rays marie visible 
thanks to the Wilson expansion chamber. 

Four laboratories have been chosen by the chemists 
to show the history of their particular branch of 
science : an alchemist's laboratory, Lavoisier’s 
laboratory, Bertholot’s laboratory and finally a 
modem chemical laboratory. While further on, 
the 'elements’ air, water and fire have a special 
room reserved for them. A great illuminated chart 
shows the periodic classification of the elements and 
an ingenious arrangement demonstrates the structure 
of all the atoms, from hydrogen to uranium. The 
principal analysos and syntheses are reproduced 
before the visitors’ eyes, notably the separation of 
the gases of the air and the synthesis of acetylene 
in Berthelot’s 'electric egg'. With regard to each of 
the important branches of this science—physical 
chemistry, inorganic chemistry, organic chemistry, 
metallurgical chemistry, photochemistry, geochem¬ 
istry—it is possible to estimate how much the 
researches of pure science have contributed to the 
progress of industry (paper making, manufacture of 
sulphuric acid, preparation of colouring matters, 
dyeing and printing of materials, etc.). 

Biology, as might be expected, shows here a living 
summary of the work of Pasteur together with an 
exhibit of the developments of microbiology—dis¬ 
coveries relating to smallpox, intestinal affections, 
cholera and typhus. 

Medicine is dividod into : (1) the diseases of 

nutrition, (2) cardio-vascular pathology, (3) medical 
physios, and (4) the history of medicine, in which 


special stress is laid on the fundamental part played 
by the discovery of auscultation. Also, for surgery, 
the considerable progress made in the last ten or 
twenty years is shown, more especially the influence 
of discoveries bearing on asepsis and anaesthesia. If 
anyone wishes to learn more about his own organism, 
and to know what his qualities are, both good 
and bad, he may take his place on the seat where 
the human machine is tested. There, after a series 
of tests, his biometric ticket will be made out and 
may prove useful in choosing a profession. If the 
results are good, he will be all the more surprised 
when confronted with the sensorial illusions shown 
in the section of psycho-physiology. Experimental 
biology demonstrates how living beings react to 
physical and chemical reagents. Plant physiology and 
biology are illustrated by dioramas, films and collec¬ 
tions. Finally, mention must be made of the section 
reserved for plant genetics, in which ate exhibited 
the great facts of natural selection, of the formation 
of new species and of natural or induced changes. 

Space will not permit the inclusion of the names of 
the many scientific men from France and abroad 
who havo collaborated in the preparation of this 
great Exhibition. One exception must, however, 
be made in the case of the president, M. Jean Perrin. 
This Palace is the fruit- of his untiring labours, and 
it is thanks to him also that France will soon possess 
a permanent. Palace of Discovery. 

It is only natural that in an exhibition representing 
the arts and technical sciences in modem life, scientific 
discovery should have its rightful place as the founda¬ 
tion of all progress. The Palace of Discovery brings 
this home to the general public and also shows the 
real beauty of science, possibly, on leaving, the visitor 
will realize the truth of these words taken from Henri 
Poincare's 4 ‘Demises Penstfes” : “Celui qui aura 
gofltd k Ja Science, qui aura vu, no fftt-ee que do 
loin la splendide harmonic des loia naturelles, sera 
mieux dispose qu’un autre & faire peu do cas do ses 
petite int^rets ^goistes ; il aura un ideal qu’il aimera 
mieux que lui-m6me et e’est 14 le seul terrain mir 
leque! on puisse b&tir une morale”. 


A Mesolithic Site in Brittany* 


T HE Mesolithic site of Tdviec, a rocky islet situated 
about eighteen hundred metres west of the 
shores of the peninsula of Quiberon in Brittany, 
which has been explored by M. and Mme. Pt'quart, 
is up to the present the most ircqvortant station of 
this period that has been submitted to systematic 
and complete examination. Incidentally, it may bo 
said, it gains in significance by the fact that examina¬ 
tion of human skeletal remains from Triviec has 
elicited from MM. Boule and Vallois a detailed 


which had been neglected by archaeologists owing to 
their prooccupation with the all-absorbing study of 
the monuments of the country. For this purpose 
they were convinced that there was little hope of 
obtaining undisturbed evidence on the mainland, and 
consequently directed their investigations to the 
numerous small islands which lie off the coast of the, 
Morbihan. In 1926 they were attracted by the 
evidence of a kitchen-midden exposed by marine 
erosion on this barren rock—it is little more, its 


analysis of the physical characters of Mesolithic man, 
so far as known from the remains which have sur¬ 
vived, and a comparison of this race or type with 
those of the Upper Palmolithic. 

The investigations leading to the discovery of 
the sit© were undertaken by M. and Mme. P^quart 
in the hope of throwing light on the domestic and 
tribal economy of the early inhabitants of Brittany, 

rrbfhAn. Par Martbo 
rchivos de lTwtitut 
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dimensions being only four hundred metres in its 
greatest length and two hundred metres at its greatest 
breadth, while its elevation over the greater part of 
its extent is no more than ten metres—and began 
its excavation in July, 1928. After twenty-one days* 
excavation they were rewarded by the discovery of 
the first burial* The work of excavation was continued 
in 1929 and 1930. 

The island is completely barren, and even with the 
resources of modem civilization the excavating party 
found difficulty in keeping themselves provisioned 
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during their stay on the island. There is, how¬ 
ever, reason to believe that at the period of 
occupation under investigation the island was joined 
to the mainland, and the mode of life of the inhabitants 
was riverine, rather than marine. This view is sup¬ 
ported by the character of the charcoal, of which an 
abundance was found. This is the produce of forest 
trees. The animal remains are also those of a forest 
fauna. The inhabitants, however, do not appear to 
have subsisted to any great extent by either fishing 
or hunting, and their diet was almost exclusively of 
shell-fish. There is no supply of fresh water on the 
island. 

It was largely this difficulty of making any pro¬ 
longed stay on the island that was responsible for 
the fact that it had not been explored archaeologically. 
The site was actually first discovered by M. F. 
Gaillard in 1883, but he was able to do no more than 
make a few Bondages on the north-west of the island. 
This brought to light some fragmentary evidence of 
a cooking-place and gave an approximation of tho 
oxtent of the kitchen-midden ; but the great antiquity 
of the site was not appreciated. The present explorers 
recognized by the quantity of culinary refuse, 
molluscs, fish and game, the quantity of charcoal 
and the fragments of bone and stone, as well as of 
the finished implements of these materials, that they 
were dealing with a kitchen-midden, while the absence 
of pottery and polished stone as well as the Tar- 
denoisian character of the industry, indicated a 
Mesolithic site, or to be more precise a site belonging 
to a phase of culture corresponding to the post- 
Azilian Maglemose, Mullerup, or Mugem. 

The station covers a superficial area of about two 
hundred metres square, though without doubt 
originally it was much larger, Miich of it has dis¬ 
appeared by marine erosion. The archaeological bed 
runs to a depth of from 0*60 m. to 1 m. and is entirely 
homogeneous throughout its depth in composition 
and contents. It is composed of a block earth, heavily 
loaded with carbon, indurated, but breaking up 
readily, owing to the mass of organic material, bones 
and artefacts, it contains. The artefacts are homo* 
genoous in character throughout. The site was, in 
the words of the authors, “vierge do to\it reman fo¬ 
ment'*. 

A number of hearths and burials were found, 
constituting in all “18 monuments’*. The burials 
were of twenty-throe individuals, male and female, 
adult, adolescent and infant. In several instances 
infants were found buried with adults, for reasons 
that are not apparent. It is not invariably the burial 
of mother and child. In one grave the adult was 
mule. Provision was made for tho after-life in the 
form of implements and ornaments, especially neck¬ 
laces of shells, placed with the body. There appears 
to be a ceremonial use of deerhom, possibly as a 
mark of a special position in the tribe, which recalls 
the magical significance of horns in Palaeolithic art , 
as well as possibly being an anticipation of later 
belief. 

The hearths which were found appear to fall into 
different categories. They are classified by the authors 
as domestic hearths, which show heavy and pro¬ 
tracted use in the calcining of the stones used, cooking 
hearths, possibly set up for funerary feasts, and 
ritual hearths for sacrificial meals, which do not 
show the same signs of protracted use. 

The burials ore partly in the soil and partly 
covered by the kitchen-midden material. They show 
no signs of orientation. The bodies are disposed in 
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a sitting position, with the legs forcibly flexed and 
the back against the wall, or else laid on the back, 
with head and shoulders raised, and the legs flexed, 
or sometimes crossed on the stomach. 

The station is not in reality rich in industries of 
either bone or stone. Stone artefacts fall into three 
categories—small implements of geometric outline, 
finely and carefully worked, flakes retouched over 
part or the whole of their outline, and a group of 
specimens of larger size, bolder flaking, comprise 
nuclei, scrapers and thick flaked tools of various 
types, in which the fracture seems crude, rather 
than purj)Oflively directed. The bone objects include 
handles of deerhom, polishers, objects of indeter¬ 
minate use made from the tusk of a boar which may 
have been for piercing leather, and various points, of 
which one form, a *’stiletto” (though only 15-17 cm. 
long) appears to be accorded a special position in 
certain burials. Several objects show a simple attempt 
at deoorative art in the form of engraved parallel 
diagonal or vertical lines. There is no evidence what¬ 
ever of anything in the nature of permanent structures 
for habitation. 

This discovery of a Mesolithic habitation-necropolis 
has for prehistoric studies, and for the study of tho 
Mesolithic in particular, a triple interest. It shows 
for the first time in the prehistory of Brittany a 
homogeneous and sealed station in the Morbihan of 
civilization of a people anterior to the builders of the 
megaliths, and proves, what had previously been 
denied, that Brittany was inhabited before the 
Neolithic ago. In regard to French prehistory, T6viec 
may bo regarded as tho typo station of the French 
Mesolithic, and in fact it is the first to furnish in 
abundance for France evidence relating to the fauna, 
flora and industries of that period, while it is the 
only station which has yielded such an abundance 
of material for tho study of the physical characters 
of the peoples of Mesolithic ago. Further, it throws 
a flood of light on their culture and beliefs. Finally, 
in relation to prehistory in general, it makes an 
important addition to knowledge of the distribution 
in Europe of Mesolithic culture and a link between 
the stations of the north of Europe and the 
south. 

While it is clear that this Mesolithic civilization 
has no relation with the Neolithic of Brittany, there 
is no indication of its origin. Like the Mesolithic 
elsewhere, it shows certain features reminiscent of 
Palaeolithic culture, and it may be that it is a de¬ 
scendant of a Palaeolithic of Brittany as yet unknown. 

The physical characters of the inhabitants of the 
site may be summarized as follows, although this 
affords only a very inadequate idea of the carefully 
detailed examination of the skeletal material which 
has been made by MM. Boule and Vallois. 

From the twenty-three burials, twenty-one skele¬ 
tons were obtained in such a state of preservation as 
to afford material for observation and study. In 
general terms, the subjects were not of an advanced 
age, and there was none who could be described as 
elderly. Of two very young individuals a few teeth 
only were obtained. Of the remaining twenty-one, 
six were infants and six only were truly adult, five 
ranging in age between twenty and twenty-five years. 
The sex was easily determined, as in all but one 
instance the difference between nude and femafc 
was stongly marked. Out of fourteen individuats six 
were male and eight were female, An indeterminate 
individual was probably nude, though » 
possibly indicatire a female. ,;.' f •••••• 
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The head measurements wore : length, male, 180- 
190 mm., female, 170-190*2 mm.; breadth, male, 
W-143 mm., female, 133-142 mm. ; baei-bregmatic 
height, male, 128-150 mm., female, 129-142 mm. ; 
capacity, male, 1,561 c.o., female, 1,548 c.c. ; cephalic 
index, male, mean, 74*3, female, 75*1. The Hkullw 
show a tendency to vary from a moderate dolicho- 
cephaly to meHocephaly, this tendency being more 
pronounced in the female. 

In general character the skull is massive, but 
without marked prominences, thick, and relatively 
capacious. In form it is ‘boloid’. It is high, especially 
in the men, and carinated with a pronounced median 
tidgo. The forehead is broad and rounded, the 
glabella moderately developed. The face is large and 
low, euryprosopic, and mesognathous to prognathous. 
The mandibles are robust with a pronounced chin. 
The dentition is magadont. The teeth are remarkable 
as showing the first known example of caries, not 
previously recorded before Neolithic times. The 
stature is distinctly below medium. The forearm is 


relatively long. The lower limbs show marked 
pl&tymeria, and the tibia are platycnemic. As a 
type, this population is woll evolved. 

MM. Houle and Vallois have also, as a basis of 
comparison, made a detailed survey of all the 
skeletal material of man surviving from the Mesolithic 
j>eriod. This they classify into five types—the Ofnet 
brachycephal, the dolichocephakc-rneftocof dials of 
Tevioc, the Ofnot dolichoceplmls, the Mugern dolicho- 
cophals, and the Natufians of Palestine. 

On the whole, the authors are inclined to the view 
that notwithstanding certain clearly marked dif¬ 
ferences there is a close resemblanco between Tevioc 
man and the Cbancelada skull of the Upper Palaeo¬ 
lithic. It is certainly closer than to Cro-Magnon 
man. Of the three possibilities that the typo is new 
in western Europe, that it is a cross-breed, or that 
it is a variation from Chancelade which lias been 
producod in the long interval of time which has 
elapsed between the occurrence of the two types, 
the authors incline to the last-nnmed. 


The Electrotor Smoke and Dust Meter 


A RECENT paper by Dr. 8. C. Blacktin (J. Indus. 

Hygiene and Toxicol .) describes an instrument 
he has devised for measuring dust suspended in the 
air. It is of a new type, and in designing it he hits 
attempted to '‘avoid extraneous mechanisms or 
electric batteries which mar convenience and port¬ 
ability", The instrument consists of a hand pump of 
100 c.c. capacity which draws air through a number 
of small nozzles, causing it to impinge upon a disk of 
celluloid or ebonite which, during the impact of the 
air, is made to revolve by moans of a coarsely 
screwed rod which engages a nut or suitable projection 
in a hollow piston rod. The revolution of the disk is 
said to electrify it by rubbing against insulating 
material. In operation, a clean disk is inserted in the 
cap and the pump handle is next withdrawn to its 
greatest extent, and the cap with its disk screwed 
into position. The pump handle is next pressed 
inwards, rotating and electrifying the disk and 
emptying the pump. The ingress port is now held in 
the dust or smoke dispersion to be determined and 
the pump handle is withdrawn to its greatest extent 


with a steady pull. The air or gas entering the ingress 
holes against the electrified disk is said to deposit its 
particle content. The records obtained appear to be 
circular rings upon tho record disk, and these are 
examined in tho usual way under a suitable micro¬ 
scope. 

In the paper the instrument is illustrated and 
described, but no data are given on its efficiency of 
operation. The apparatus is very simple and, pro¬ 
vided it fulfils tho function it is intended for, should 
be a useful addition to the methods available. 

It is nofc easy to see how the construction described 
could be very effective in its operation ; for example, 
it appears that the dust deposit takes placo upon the 
surface of tho disk which is being rubbed by rotation 
and electrified. Mechanically speaking, it cannot be 
easy to ensure a suitable rubbing pressure between 
the disk and the surface in contact with it, taking 
into account tho clearances required in the bearings 
of the screw and such like. However, as stated 
already, no information is given on its actual use. 

J. 8. Owmns. 


Performance of Noise Meters in Terms of the Primary Standard 


D URING the past few years considerable progress 
has been made on the intricate subject of 
noise measurement and many experimental data are 
now available. A paper on this subject was read by 
44 Churoher and A. J. King to the Institution of 
Electrical Engineers early this year. 

Since loudness is a sensation arid not a physical 
magnitude, its definition and measurement involve 
edbieettve ccmaidOTations Bueh as the manner in 
which the sound is heard. Until reoently these factors 
were n^ specified, and so the various types of port¬ 
able noise meters in use gave appreciably different 


indications for a given noise. Tho British Standard 
Institution (B.8,1.) has taken an important step in 
removing difficulties. It has published an authori¬ 
tative glossary of acoustical terms and definitions 
(B.S.S. 661) to which most of the workers in Great 
Britain will conform. Loudness is defined as, “that 
subjective quality of a sound which, in general, 
increases regularly with the intensity within the 
limits of audibility". A natural loudness scale is 
one such that when the number of units an the scale 
Is doubled the magnitude of the sensation experienced 
by normal listeners is doubled also. The expression 
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“equivalent loudness” lias been adopted for the 
physical intensity level of the reference tone relative 
to the standard pure tone. The unit of equivalent 
loudness is the *phon\ which is defined os follows : 
“The standard tone sIiaII be a plane sinusoidal Bound 
wave train coming from a position directly in front 
of the observer and having a frequency of 1,000 
cycles per sec”. It is also stated that the listening 
must be done by both ears, the standard tone and 
sound under measurement being hoard alternately. 
If when measured in this way the intensity level is found 
to be n decibels above the standard tone, the sound 
is said to have an equivalent loudness of n phons. 

Equivalent loudness is defined in terms of the 
loudness-equality judgment of a hypothetical 
“normal observer” whose loudness judgment is 
representative of the average person. A group of 
persons is therefore selected ; the larger and the more 
representative the group the more closely in all 
probability the group judgment will approximate to 
that of the normal observer. Experience shows that 
good results can be obtained, using mathematical 
statistical methods, with ten normal observers. 
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Reproducible noises of physically specified com¬ 
position are set up by means of a loud-speaker, ami 
their phon values determined in accordance with the 
definition. The same noises can then be applied to 
noise meters of any type and the difference between 
the phon values is the meter error for the typo and 
level of the noise applied. 

The measurement of noise is a problem of great and 
increasing importance in engineering. The authors 
conclude that the B.S. phon enables a consistent and 
unifying system of noise measurement to be sot \ip, 
relevant to the manner in which sounds are normally 
heard. 

The measurement, of the frequency, intensity, 
purity and field distribution of the experimental 
tones is effected by condenser microphone methods. 
The analyser has a range of 25-215,000 cycles per 
second, is continuously adjustable and is highly 
sensitive. The microphones are calibrated by means 
of a Rayleigh disk. An ingenious electromagnetic 
tone generator is described by means of which 
harmonic noises containing up to ten components of 
any relative intensity may be set up. 


Academy of Sciences, Vienna 

Annual Meeting 


A T the general meeting of the Academy of 
Sciences in Vienna, held on June 1, the 
following officers were elected : President: Dr. 
Oswald Redlich, emeritus professor of history in the 
University of Vienna ; General Secretary : Dr. Egon 
von Schweidler, professor of physics in the University 
of Vienna ; Secretary of the Philosophical and- His - 
torical Section: Dr. Heinrich Ritter von Srbik, 
professor of history in the University of Vienna, 
The following were elected to membership of the 
Philosophical and Historical Section : Active Mem¬ 
bers : Dr. Carnillo Praschniker, professor of classical 
arohieology, Dr, Rudolf Egger, professor of Roman 
antiquities, and Dr. Johannes Mewaldt, professor of 
classical philology, all of the University of Vienna ; 
Corresponding Home Members: Dr. Friedrich Wild, 
professor of English philology in the University of 
Vienna, Dr. BVanz Martin, director of land adminis¬ 
tration records in Salzburg, Dr. Alfred von Verdross, 
professor of international law in the University of 
Vienna ; Honorary Foreign Member: Dr. Edward 
Schrbder, emeritus professor of German language 
and literature in the University of Gottingen; 
Corresponding Foreign Members : Dr. Walter Otto, 
professor of ancient history in the University of 
Munich, Dr. Jon Huizinga, professor of history in 
the University of Leyden, Dr. Friedrich Panzer, 
professor of Gorman language and literature in the 
University of Heidelberg, Dr. Theodor Litt, pro¬ 
fessor of philosophy and pedagogy in the University 
of Leipzig, Dr. Adolf Grohmann, professor of semitie 
philology and cultural history of the Orient in the 
German University of Prague. 

The following were elected to membership of the 
Mathematical and Scientific Section: Active- Mem¬ 


bers : Dr. Karl Terzaghi, professor of hydraulic 
eng in wring in the Twhiiische Hochschul in Vienna, 
Dr. Theodor Pinter, emeritus professor of zoology 
in the University of Vienna, Dr. Erwin Kruppa, 
professor of descriptive geometry in the Technisohe 
Hochschul in Vienna, Dr. Leopold Adametz, emeritus 
professor of animal genetics in the Technisohe 
Hochschul of Agriculture in Vienna, Dr, Richard 
Schumann, professor of geodesy and astronomy in 
the Technischo Hochschul in Vienna ; Corresponding 
Home Members : Dr. Josef Weninger, professor of 
anthropology, Dr. Johann Sfiloh, professor of geo¬ 
graphy, Dr. Roland Grassberger, professor of hygiene, 
Dr. Karl Mayrhofer, professor of mathematics, all of 
the University of Vienna, and Dr. Wilhelm Petr as* 
chock, professor of geology, paleontology and 
stratigraphy in the Montani Hochschul in Looben ; 
Corresponding Foreign Members : Dr. Otto Grosser, 
professor of anatomy in the German University of 
Prague, Dr. Enrico Fermi, professor of physios in 
the University of Rome, Dr. Ernst Kuster, professor 
of botany in the University of Giessen, Dr, Hermann 
Nilsson-Ehle, professor of botany in the University 
of Lund and director of the Plant Breeding Institute 
in Svaldf. 

The following awards were made by the Academy t 
the Ignaz L. Lisbon prize, which this year is awarded 
for physics, to be divided equally between Dr* 
Marietta Blau and Dr. Hertha Wambacher for their 
work on the photographic action of a-rays, protons 
and neutrons; the Rudolf Wegsoheider prize for 
chemistry to Dr. Otto Brunner for his work on 
stearins and the vitamins of the eye * the Fritz 
Fregl prize to Oberst Max Haitinger for hm work on 
ftuoreeoenoe microscopy. 
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Science News a Century Ago 

Dr* Andrew Fyfe on the Voltaic Battery 

The first article in the London and Edinburgh 
Philosophical Magazine of August 1837 was by Dr, 
Andrew Fyfe and was entitled “On the Use of 
Sulphate of Copper for exciting Voltaic Electricity 
and on the Employment of Iron in the Construction 
of Batteries’’, Fyfe was aware that sulphate of copper 
was easily decomposed by zinc, and was induced to 
try it as the exciting fluid in the galvanic battery ; 
he found it far superior to the acids in common use. 
He had a trough constructed of copper and sheet- 
iron, the plates being of the same size and number 
as those in a zinc battery. When sulphate of copper 
was used in the batteries, “electrolyzation”, he said, 
“commenced almost the instant the trough was filled, 
and continued in the same way as when zinc was 
employed, indeed I could observe little difference as 
to energy of action and to the time that it continued, 
with this exception, that in general there was rather 
less gas evolved in the volta-electro meter”. In view 
of the cheapness of the materials used, he conceived 
that the iron trough might be used for certain 
purposes. 

Fyfe, who was bom on January 18, 1792, and died 
on December 31, 1801, graduated in medicine in 1814 
at Edinburgh. At one time he was assistant to 
Thomas Charles Hope (1700-1844), the professor of 
chemistry, and himself lectured privately on that 
subject. In 1827 he published his “Elements of 
Chemistry”. He was president of the College of 
Surgeons, Edinburgh, in 1842 43 and in 1844 was 
appointed to the chair of chemistry at Aberdeen, 
a post he held until his death. 

Science in Parliament 

Commenting on the approaching opening of the 
first parliament of the reign of Queen Victoria, the 
Mechanics* Magazine of August 1837 said, “The now 
parliament will, to all appearance, have a smaller 
number of scientific members (always few enough) 
than the last, which, in its turn, had fewer than that 
which preceded it. Sir George Cayloy will have no 
seat in the first parliament of Queen Victoria, while 
Mr, Babbage is further off the object of his ambition 
than ever . . . The principal scientific men who 
remain there are Mr. Hcathooat, the member for 
Tiverton, well known for hia inventions in lace 
machinery, and the (said-to-be-unsuccessful) steam 
plough j Mr, Handley, the member for Lincolnshire, 
whose exertions to introduce steam-machinery in 
agriculture have been great and long continued; 
and Mr. Jephson, the member for Marlow, who holds 
a high reputation in the mechanical world. We 
believe Mr, Rotoh, the barrister, better known to 
fame as the inventor of the patent aorew-fix, has not 
secured a seat on the present oocasion, or, of course, 
he would have been added to the scanty list.” 

The First French Railway 

In August 1837, the railway between Paris and 
St. Germain—the first in France—was opened. 
Writing on August 26, the correspondent of The 
Time said, 4 ‘Paris has put on her seven-leagued boots, 
and reached St, Germain in a stride 1 The chateau 
Of Louis 10 Grand, and the fine terrace sweeping 
through the forest until it is lost in distance, have 
kindly consented to approach the metropolis for the 


gratification of the numerous quidnuncs who inhabit 
it; and St. Germain, with all its interesting scenery, 
although, if we are to credit the map, it is twelve 
good English miles from Paris, is now more accessible 
than the windmills of Montmartre. This triomphe 
merveiUeuse , as the Parisians delight to call it, is the 
work of that grand miraolo-monger of the nineteenth 
century—steam . . . For statistics, it will be 
sufficient to state that the materiel is composed of 
105 vehicles, capable of containing 4,070 persons, 
and of transporting the entire population of Paris to 
St. Germain in the c our bo of one fine Sunday. The 
railway, 4j leagues in length, passes through a beauti¬ 
ful country, traversing no fewer than eighteen 
bridges, throe of which are across the Seine. . . . 
There is a tunnel, Batignollos, whioh is divided into 
two galleries, being above 400 metres. The con¬ 
struction is very solid, the rails being fifteen times 
heavier than those upon the Liverpool and Man¬ 
chester road.” An account of tho lines was published 
shortly afterwards in the Mechanics* Magazine, in 
which it was stated the rails wore 60 lb. por yard 
as compared with tho 30 lb, per yard of those on 
the Liverpool and Manchester line. By 1840 there 
were 265 miles of railways open in Franco ; by I860 
this had increased to 5,863 miles and by 1882 to 
17,006 miles. 


Societies and Academies 

Dublin 

Royal Dublin Society, May 25. 

Report of the Radium Committee for the year 1936. 
The total number of millicuries of radon issued during 
the year was 12,635, the number of cases recorded in 
the report boing 552. The report includes a number 
of detailed reports by various users of radon supplied 
by the Society. 

M. J. Gorman : A non-bulbing derivative of 
yellow-fleshed Swedish turnip. A non-bulbing form 
described resembles Swedish turnip (Brassica napus 
var. napobrassica ) in having yellow flesh, buff flowers, 
and behaving as a biennial. By selling, successive 
generations were obtained of rape-like plants quite 
uniform in appearance and similar to the original. 

J. Breen, J. Keane and T. J. Nolan ; The 
chemical constituents of lichens found in Ireland—- 
Pertusaria concrete. The main constituent of this 
lichen is ncr-stictic acid C^H^CV Besides mannitol, 
it also contains a small amount of a substance 
crystallizing in yellow needles, m.p, 287° C. This 
latter substance, CuH^OgCl,, contains three hydroxyl 
groups and is probably a triohlor trihydroxy methyl 
xanthone. It gives an olive green coloration with 
ferric chloride, 

Paris 

Academy of Sciences, June 21 ( CM. 204, 1849-190$). 

LjSton Guillet and Marcel B allay ; Krupp’s 
disease in steels. 

Charles Pisot : The modulo 1 distribution. 

Mat®. Hilda Geiringer : Chance variables ar¬ 
bitrarily connected. (Convergence according to 
Poisson’s law.) 

Bertrand Gambier : Jonas surface and R sur¬ 
faces. 

Skboe Bachvalotf : Pairs of etratifiable recti¬ 
linear congruences. 
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Szolrm Mandelbrojt : The equivalence of two 
classes of functions of Paley and Wiener. 

LA on Brillouin : Disturbance of a problem of 
individual values by deformation of the boundary. 

Georges Nadjakqff : A new species of permanent 
polarization of dielectrics. 

Pierre Donzelot and Jean Bakriol : The rela- 
tion between Raman frequencies and interatomic 
distances. 

LAvi Herman and Mlle. Fanny Bernstein : 
Remarks on the properties of photographic plates 
treated with aqueous or alcoholic solutions of sodium 
salicylate. 

Henri Bizettk and Belling TsaI : The magneto¬ 
optical properties of compressed gaaeH. The magnetic 
double refraction of nitric oxide. The magnetic 
rotatory power of helium. 

Francois Bourion and Mllk. Odilk Hun : The 
detennination of the hydration of the ions of sodium 
iodide. 

W. Broniewski, S. Przedpelski and S. Sulow- 
ski : Some physical and chemical properties of very 
pure steels. The stools wero prepared from electrolytic 
iron and lampblack in an induction furnace, and 
contained less than 0*014 per oent of impurities other 
than carbon. Curves are given showing the variation 
of several physical properties as a function of the 
percentage of carbon. 

J. Berth oib and J. Fuunkstin : Study of the 
sediments dredged by the Prfaident Theodore Tiaaier. 
Continental plateau (Celtic and English Channel) and 
the North Sea. 

Mon AufrAre, Edouard Girard and Edmond 
Vignard : The alios of the forest of Montmorency. 

Edgar Aubkrt de La Rttfl : Contribution to the 
geological study of the New Hebrides. 

Georges Colanoe and Yves Le Grand : Observa¬ 
tion of the atmospheric imago of a lighthouse. 

Kaymond-Hamkt and Codas : The botanical 
origin of the Chuchuhuasha. The bark of a Peruvian 
plant, possessing physiological activity, locally named 
Chuchuhuasha much resembles Maytenua communis , 
but is regarded by the author as a new species of 
Maytenua . 

LucieN Plantkfol : Demonstration of the ex¬ 
trinsic character of oxidations induced by glucose, 

Octave Duboscq and Mute. Odette Tuzet : The 
fusome and crosswise cells of the calcareous 
sponges. 

Raoul Lbooq : The influence of iodine and of some 
inorganic and organic iodine compounds on the bone 
lesions of experimental rickets. Iodine exerts a clear 
curative action on bone lesions of the rat with rickets 
experimentally produced. This action is the same 
whether the iodine is free or in combination. 

P. LassabliAre : A now property of foods, 
trophophylaxy. 

Henri Bikury, Bernard Gouzon and Mlijs. 
Colette Magnan : The variations in the proportion 
of glycogen in edible oysters. 

Mme. Vera Dantchakoff : The relation between 
genic sexual determinism and sex. 

Maurice Favrellk and Georges de Vichbt : 
The results of impregnation, by an Algerian male, 
of French parthenogonetic females of Bacillus 
rossii. 

Georges Chamfktier and Emmanuel Faur£- 
Fh^mint : The roentgenographic study of an intra¬ 
cellular protein. 

Mtxs. Rachel Schohn j Lymphogranulomatous 
virus and neoplasm. 
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Georges Mouriquanp, Henri TferE, Georges 
Wenger and Paul Vxennois : The action of steriliza- 
tion and of some modes of preservation on the anti¬ 
scorbutic power of lemon juice. 

Pierre Gley : The antistreptococcic action of 
certain organic sulphur derivatives. 


Brussels 

Royal Academy {Bull. Classe ScL f 23, No. 4 ; 1937). 

L, Godeaux : An algebraic variety in thice 
dimensions the operation of adjunction on which has 
the period three. 

F. H. van den Dungkn : Report on the legal 
systems of weights and measures in Belgium. 

O. Rozet : A linear system of plane hyperelliptic 
curves. 

G. Dufkane : A birational transformation of 
space of four dimensions with a given fundamental 
curve. 

D. S. Mitrinovitch : A problem on the asymptotic 
lines of a class of surfaces. 

N. Nkronoff : The reduction of a plane problem 
in hydrodynamics to the solution of a system of 
functional equations. 

L. Math^cwk ; Note on the axial rotational 
periods of stars. 

Elisabeth Bodson and Francine Dehalij : New 
researches on the bands of aluminium oxide. New 
bands of the *£ system of A10 obtained by 

explosion of an aluminium wire. 

P. van Rysselberghe : Application of affinity 
to coupled biochemical reactions. Theoretical study 
of some reactions produced by bacilli and alga*. 


Cape Town 

Royal Society of South Africa, June 16. 

J. L. B. Smith : The South African fishes of the 
families Sparidas and Denticidae. Sparid and denticid 
fisb.es occur in all tropical and temperate seas, and 
are of very considerable economic and taxonomic 
significance. In South African waters, there are forty 
species, .many of which are endemic, and some aie 
highly specialized and unlike any from other parts. 
Some species occur in vast numbers and are among 
the most important food-fishes of South Africa. The 
taxonomic relationships of the species have never 
been fully investigated, and the whole group has stood 
in need of critical revision, which has now been 
undertaken. Very considerable changes, both 
taxonomic and noraenclatorial, are proposed in the 
present work. Illustrations of all species of whioh 
no reliable figure exists have been provided, also 
photomicrographs of several selected scales of most 
species. 

A. J. H. Goodwin : Archaeology of the Oakhurst 
shelter, George : (6) The Wilton deposit. Through¬ 
out the uppermost 3 ft. of deposit there is a single 
cultural continuity present. At 36 in., the culture 
is a normal Wilton; after this level the typical Wilton 
stone implements are replaced by shell implements. 
After 18 in* there is an increase in pebble implement*. 
In the uppermost 9 in. pottery appears. Through* 
out the whole Wilton period the subsistence basis 
remains the same, ana consists of shelLflsh,*** 
fish, and animate of modem type. 
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Cracow 

Polish Academy of Science and Letters# May 10, 

M. Jacob; A possibility shown by Ces&ro of summing 
developments in series of Hermite polynomials. 

J. Weyssrnhqff : The metric hold and field of 
gravitation. 

A. Kania : The magnetic declination at Cracow 
during the period 1914-30. The formula western 
declination 3'200°-0*160° (t — 1925), / being ex¬ 
pressed in years, obtained by the method of least 
squares, reproduces the observations, 589 in number, 
with a mean quadratic error of ± 0 , 093°. 

H. Lachs and W. Piekielny : The oxidation of 
sulphur vapour at low pressures. 

G. BtRSTKiN and M. Blumenthal : The kinetics 
of the phenomenon of crystallization. 

B. Kamxrnski ,* Superficial phenomena and the 
dissociation constant of weak electrolytes. 

F, Oobski : Researches on the utilization of the 
optical antipodes of racemic acid by Aspergillus 
fumigatus. 

B. Swidebski : The fauna of the Jurassic Klippes 
in the Czarny Czeremosz basin. 

J. Wilbubg ; The survival, at a temperature of 
38° C., of the tissues of the embryo of a fowl after its 
death, 

Mme. I. Mikulska ; Comparative study on the 
biology and metamorphosis of the larva) of the genus 
Catocala. 

J. Makchlkwski ; The hybrids of guinea fowl 
(Numida meleagris) and a domestic cock (Galius 
domesticus) obtained by artificial impregnation, 

H. Szarski ; The vessels of the thymus of some 
tail-less batrachians. 

S. Skowron, Z. Wicinski and 8. Zajaczkk ; 
Observations concerning the result of defect or excess 
of the thyroid hormone in the maternal organism on 
thyroid body of the fbatus, and notes on the effect 
of partial extirpation of the parathyroid glands on 
parturition. 

Moscow 

Academy of Sciences, (C.R., 14, No. 9 ; 1937). 

L. KantokoviC ; (1) The moment problem for a 
finite interval. (2) Some theorems on nearly com¬ 
plete convergence. 

K. Pkksidskij ; A theorem of Liapounoff. 

G. M. Kovalenko ; Influence of carbon tetra¬ 
chloride vapour on breakdown voltages of air. 

D, I. Miblis : Kinetics of wetting and linear 
corrosion of metals in polyphase systems : metal- 
liquid-liquid, and metal-liquid-gas (2). 

V. O. MoCKNAd and V. S. Baqnittk : The action 
of the halogen compounds of arsenic and phosphorus 
on ethinoarboxylio acids (1). Addition reaction of 
arsenic chloride with tetrolic acid. 

V. O. MooHNAd and A. L Stoliarov ; Geometrical 
isomerism of halogen-substituted ethene acids. (2) 
Addition of hydrogen bromide to tetrolic acid. 

N. S. Vobonets : The existence of the Upper 
Triassic hi the region of the Bureya River basin. 

A, 8. Sebebbovsky ; The third variant in the 
‘triangle method*. 

V. I, Patbu6bv ; Inheritance of biochemical char- 
acteie by animals, and its relation to their growth. 
(1) Glutathione concentration in the blood and 
WEtejrm oe In size of breeds of farm animals* (2) The 
oatalaae content of the blood of homed cattle and of 
ebaep. 


Vienna 

Academy of Sciences# June 10. 

J. Kisser and K Lohwag : Histochemical study 
of lignified cell walls. The early wood of firs is much 
more resistant to chemical attack than the late wood, 
and the radial cell walls of the latter are more resistant 
than the tangential walls. 

O. Rird : Influence of irradiated metal compounds 
on the growth and development of Phaseolus vulgaris 
L, Copper sulphate and sulphide lose their property 
of inhibiting growth when irradiated with ultra¬ 
violet light. The property of bacon fat of stimulating 
growth is increased by irradiation, esj>ecially in the 
presence of zinc oxide. 

A. Mala both : Action of [$-indole-acetic acid on 
plants (2). Influence of growth-promoting substance 
on the cotyledons of Pfuisoolus milgaris L, 

J. JTiBiSid : Action of (3-indole-acetic acid on 
plants (3). Action of heteroauxin on foliage leaves 
and cotyledons. 

L. Portheim : Action of (i-indole-ocotic acid on 
plants (4). Studies with buds of Phaseolus vulgaris L. 
The curvaturos produced in leaves when drops of 
hoteroauxin are placed on different parts are studied. 

E. Rouschal : Velocity of the transpiration current 
in maqui wood. 

A. EroJ&lyi : Theory of confluont hypergoomotric 
functions of several variables. 

A. Kailan and F. Habtel : Velocity of catalytic 
hydrogenation of oleic and cinnamic acids. 

H. Dostal : Kinetics of t hermal polyoondonsation 
reactions. 

H. Lachs and A. I. Grosman : Viscosity of 
cuprammonium solutions of cellulose. 

D. Balakew and N. Kolarow : Vapour pressure 
and the size of drops. 

M. Mladknovic ; Elomic acid from manila- 
elerni (9). Dihydroelomolic acid. 

K. Frzibram ; Correction to the paper of I. 
Lei trier “Quantum Yield in the Coloration of Rock 
Salt by X-, y- and -Rays’*. 

O. Schindler ; A now species of fish (Characidoe) 
from north-east Paraguay. 

June 17. 

A. Kohler and A. Mabohet : Recent volcanic 
rocks in the Lainzer Tiergarten in Vienna. 

P. and E. Kkumholz: Diphenylcarbazono. Pure di- 
phenylcarbazono has been prepared from the substance 
erroneously referred to by this name in the literature. 

P. Kkumholz and H. Watzkk : Autoxidation of 
diphenylearbazone. Autoxidation is accelerated by 
traces of copper. The effect is highly specific and can 
serve for the quantitative estimation of minute 
traces (l(h T mol/Htro) of copper in solution. 

K. Graff ; (1) Estimation of colours of stars in 
large instruments. (2) Red cloud and distribution 
of stars round 8, «, £ Orion is. 

Berta Kaklik and K. Przibram : Fluorescence 
of divalent rare earths. 

W. Salomon-Oai/vi ; Continuation of the clay line 
in Asia Minor. 

A. Rollett ; Azooolours (3). 

R. Skbabal : Studies of the Raman effect (73). 
Derivatives of cyclic compounds with three and four 
atoms in the ring. 

J. L6bjhunq and K. P. Juno : Kinetics of poly¬ 
merized aldehydes. 

0. Brunner and W. KuBXNAtr; Material of tl»e 
retina (5). Isolation of vitamin 0 from the retina. 
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Appointments Vacant 

Applications are invited for the following appointments, on or 
before the dates mentioned : 

Assistant Clinical Pathouxhst in the Preventive Medicine 
Department Laboratories of the University of Bristol—The Secretary 
(August 28). 

Assistant iff Aohicultcbal ZOOLOGY In the University of Aberdeen 
—The Secretary (September 1). 

Assistant Licotcrihi ani> dxmonhtratqe in Zoology and Com- 
Paeativs Anatomy In Uni verity Collage, Cardiff--The Registrar 
(September 3). 

Assistants (grade 111) in the Meteorological Office—Thu Secretary 
<8,2. A,), Air Ministry, Adoatral House, Kings way, London, W.C.2 
(September 7), 

Djbmonstratok in Biology In the Royal Veterinary College and 
Hospital, Camden Town, London, N.W.l- -The Secretary (Septem¬ 
ber 7). 

Sbokbtaey to the Institution of Civil Hnginecrfr —The Chairman of 
the Selection Committee, Institution of Civil Engineers, Great George 
Street, Westminster, A.w.l (November 1), 

Jukvor ScrBNnno Offigbh (Physicist) at tim Enel Research 
Station. Greenwich-The Establishment Officer, Department of 
Scientific and Industrial Research, 10, Old Queen Street, London 
S.W.l (quote J . 37/11), 


Official Publications Received 

Great Britain and Ireland 

British Non-Ferrous Metals Research Association. Research Re¬ 
port* Association Series, No. 449 ; Creep of Non-Ferrous Metals and 
Alloys; a Review of Published Information. By W, A. Baker. Pp. 
,19. ’ (London: British Non-Ferrous Metals Research Association.) 
2*. (217 

Report of the Harper Adam** College Advisory Department, April 
1936—March 1037. (Advisory Report, No. 12.) Pp. 23. (Newport, 
Shropshire * Harper Adams Agricultural (College.) 1227 

Forestry Commission. Seventeenth Annual Report of the Forestry 
Commissioners for tite Year ending September 80th, 1936. Pp. 42. 
(London: H.M. Stationery Office.) 9d. net. [227 

International Lighthouse Conference, Berlin, 1937. Coloured Glass 
for Lighthouse Purposes, By J. G. Holmes. Pp. 63. (Smethwick : 
Chance Brothers and Co., Lt4.) [237 

Technical Publications of the International Tin Research and 
Development Council. Series A, No. 65: The Determination of 
Cadmium In Tin-Rich Alloys. By Prof. D. Hanson and Dr. W. T. 
Ptdl-Walpole. Pp. 6. Free. Series A, No. 50 : The Eieotrodepoeltimi 
of Tin Bora Acid Sulphate Solutions. By A. W. Hothereall and W. N. 
Bradshaw. Pp. 16. Free, (London: International Tin Research 
and Development Council.) |237 

Research Association of British Rubber Manufacturers. Seventeenth 
Annual Report for the Year 1936, Pp. 86. (Croydon; Research 
Association of British Rubber Manufacturers.) [267 

Imperial Economic Committee. Fruit Supplies, 1936, including 
Vegetables, Flowers and Bulba. A Supplement to Weekly Fruit 
Intelligence Notes prepared in the Intelligence Branch of the Imperial 
Economic Committee. Pp. 106. (London: H.M. Stationery Office.) 
2«. Orf. net, [287 

University of Bristol. The Annual Report of the Agricultural and 
Horticultural Research Station (the National Fruit and Cider In¬ 
stitute), Long Ashton, Bristol, 1930. Pp. 290. (Bristol; The 
University.) (287 

Eighteenth Annual Report of the Ministry of Health, 1936 37. 
(Cmd. 6616.) Pp, x + 328. (London : H.M. Stationery Office.) 5». 
net. [48 

Scientific Proceedings of the Royal Dublin Society. Vol. 21 (N.8.), 
No. 60: A Ten Years Experiment on the Spread of Leaf Roll in the 
Field. By Paul A. Murphy and J. B. Lougnnane. Pp. 667-680. Is. 
Vd, 21 (N.B.), No. 51: Investigations on a Molecular Constant for 
Soured Milks. By G. T. Pyne and J. J. Ryan. Pp. 681-586. It. Vol. 
21 (N.S.), No. 52: The Chomlcal Constituents of Lichens found in 
Ireland —Perttuarin concrete Nyl. form Weitrinqii Nyl., by J. Breen, 
Dr, J. Keane and Dr. T. J. Nolan ; No. 53 : The Chemical Constituents 
of Lichens found in Ireland— Partnelia amtperta Aoh., by Margaret 
Mohan, Dr. J. Keane and Dr. T. J. Nolan. Pp, 587-594. Is. (Dublin : 
Hodges, Figgis and Co.; London : Williams and Norgate, Ltd.) [48 
City of Leicester Municipal Libraries. Fifty-eighth Report to the 
City Council, 1st April 1936 to 31«t March 1937. Pp. 2U. (Leicester : 
Leicester Municipal Library.) [46 

Other Countries 

State of Illinois : Department of Registration and Education, 
Division of the Natural History Survey. Bulletin, Vol. 21, Article 2 ; 
Responses of the Large-mouth Black Bass to Colors. By Frank A. 
Brown> Jr. Pp. HI 183-56. (Urbaaa ; Illinois State Natural History 
Survey.) (217 

_ Memoirs of the Faculty of Science and Agriculture, Tathoku Imperial 
University. * Vol. 18, >No. 7 (Mathematics, No. 22): Jteitrlge cur 
Geometric der Rrefee und Kuguln (18), von S6*l Matumura; Ober 
Fttchen und Kurven (?), von Sfiri Matumura. Pp. 185-262. Vol, 
18, No, 8 (Mathematics, No. 23): On a Pair of Surface* mutually 
Related (6). Von S&d Matumura, Pp. 209-214, VoL 18, No, 9 (Math©- 


Hyderabad Geological Scries. Bulletin No. 2; A Brief Outline of 
the Geological History of Hyderabad State, with a Reference to Its 
Mineral Resources, lly Khurahld Mlrza. Pp. iU4-58. (Hyderabad : 
Geological Survey Department.) 1 rupee. (227 

United States National ‘Museum. Bulletin 163 : Birds collected by 
the Childs Frick Expedition to Ethiopia and Kenya Colony. By 
Herbert Friedmann. Part 2: Passeres. Pp. xll+506+14 plates. 
(Washington, D.C.: Government Printing Omc«\) 70 cents, [237 
Proceedings of the California Academy of Sciences, Fourth Series. 
Vol. 22, No. 4 : No. 33, The Hemlptera of the Templeton Orockar 
Expedition to Polynesia In 1934-1965. By E. P. Van Dusee. Pp. 
111-126. (San Francisco ; California Academy of Sciencea.) [237 

Regenwaarnemlugen in NodcrlAudsch-Indlfe. Zee en vijftlgstc 
Jaargantf, 1934, Pp. 129. (Batavia: Koninkllik Magnetlsch en 
Meteorolnglach Observatorlum.) [237 

Nyautia id Protectorate : Geological Survey Doj>artmcnt. Colonial 
Development: Bator Supply Investigation -Progress Reports 

(No. 6) for the Year 1936. Pp. 15 + 2 maps, (Zomha : Government 
Printer). [267 

Union of South Africa: Department of Irrigation. Magnetic 

Declination in South Africa (1936) published in connection with the 
Isogonio Magnetic Map of South Africa, south of Latitude 18“ S. for 
the approximate Epoch, April 1936, particularly of the Union of 
South Africa. By A. D. Lewis. Pp. 19+2 plates. (Pretoria : Govern¬ 
ment Printer.) 2*. 6d. {267 

Southern Rhodesia : Geological Survey. Bulletin No. 30: The 
Geology of the Country Arounu the Queen’s Mine, Bulawayo District. 
By A. M. MacGregor, J. C. Ferguson and F. L. Amm, Pt>. vl + 175 + 
20 plates. (Salisbury : Government Stationery Office.) 5i, 6 4. 1267 
Denkschrlften der Sohweizerischen Naturibrsclienrlen Goscllschaft. 
Band 72, Abb. 2 : Beitrttge xtir Ostcogenese do* Knoekensystema beim 
Haushulm, bei der Haustaube und beim Hautmnstelssfuss; clue ver- 
glrickcnd osteologischo Studie. Von Hans it. SehJnz und Rainer 
Zajigorl. Pp. til+ 117-165+4 plates. (Zfirlch: Gebrttder Fret* 
A.-G.) 1267 

Geological Survey of Uganda. Memoir No. 3; The Volcanic Aroa 
of Bufumblra. Part 2 : The Petrology of the Volcanic Field of Bufurn- 
bira, South-West Uganda. By Prof. Arthur Holmes (Petrology), and 
Dr, H. F. HarwtKwt (Chemical Analyses). Pp. xiv + 300+5 plates. 
(Entebbe : Government Printer.) 21#. [267 

Memoirs of the Geological Survey of India. Vol. 71 : The Geology 
of Gangpur State, Eastern State*. By Dr. M. S. KrUhnan. Pp. 
vli + 181+xvlil + 19 plates. (Calcutta: Geological Survey of India.) 
6.12 rupees ; ID. 1267 

Royal Agricultural Society, Egypt. Technical Bulletin No. 80: 
Experiments in Egypt on the Interaction of Factors in Crop Growth. 
6 : Further Experiments on the Nltrogcnouus and Phosphatic Manur¬ 
ing of Cotton. By Frank Crowther, Adolf Tomforde and Ahmed 
Mahmoud. Pp. 56. (Cairo : Royal Agricultural Society.) [277 

Annales Bryologicl: a Year-Book devoted to the Study of Mouses 
and Hepatic*. Edited by Fr. Verdoorn. Vol. 9 (1986). Pp. lv+160. 

i Leiden : Chronica Botanica Co.; London : W. Dawson and Sons, 
Ad.) 6 guilders. [48 

Smithsonian Institution ; United States National Museum. Bulletin 
168 : Nearotlo Collembola or Hpringtalls, of the Family Iaotomidae. 
By J. W. Folsom. Pp. 111+144+39 plates. (Washington, D.C.: 
Government Printing Office.) 30 cents. (48 

Bulletin of the American Museum of Natural History. Vol. 78, 
Art. 6 : Catalogue of the Meteorites in the American Museum of 
Natural History as of October 1, 1936. By Dr. Chester A. Reeds. 
Pp. 517-672. Vol. 73, Art. 7 : The Sense Organs involved in the Court¬ 
ship of Storerla, Thamnophls and other Snakes. By G. K, Noble. 
Pp. 673-726. (New York : American Museum of Natural History.) [48 
U.S. Department of Agriculture. Circular No. 433 : Crow—Water- 
fowl Relationships. based on Preliminary Studies on Canadian Breeding 
Grounds, By E. R. K aim bach, Pp. 36. 10 cents. Circular No. 436: 
Production and Agricultural Use of Sodium Nitrate. By Albert K. 
Men: and G. C. Fletcher. Pp. 12. 5 cents. (Washington, D.C.: Govern¬ 
ment Printing Office.) [46 

State of Connecticut: State Geological and Natural History Sur. 
vey. Bulletin No. 57 : The Amphibia of Connecticut. By Lewis Hal 1 
Babbitt. Pp. 50 + 29 plates, (Hartford, Conn.: State Geological and 
Natural History Sumy.) [48 

Industrial Research Bureau, Bulletin No, 10 : Indian Vegetable 
Oils. By N. Brodtc. Pp. vlil + 116. (Delhi: Manager of Publica¬ 
tions.) [48 

Annual Report of the Imperial Dairy Expert for the Year 1985-36. 
Pp. U+24 +6 plates. (Delhi; Manager of Publications.) 1.4 rupees; 
2#. (48 

Department of Agriculture, Mauritius : Sugarcane Research Station. 
Bulletin No. 14 : A Preliminary Study of Root Characters as affecting 
Drought Resistance in Two Sugarcane Varieties and in their Seedlings, 
By Dr, H. Evans. Pp. 20, (Port Louis: Government Printer.) 148 

Report of the Aeronautical Research Institute, TOkyG Imperial 

University. No. 153: The Moment of the Fluid Pressure acting on a 
Flat Plate In a Semi-infinite Stream bounded by a Plane Wall 2: 
Case of Upper Boundary. By Btuuxnu Tomotllca and Isao lmal. 
Pp. 478-617. (Tdkyfl: KAgyfi Tosho Kabushiki Kalsha.) 60 sen. [48 
Smithsonian Institution : Bureau of American 
114: Fox Miscellany. By Truman Mlehelson. 
ington, D.C. t Government Printing Office.) 26 


Ethnology. Bulletin 
Pp, v+124. (Waab- 
oeu ts. (48 


Catalogues, etc. 

Edwards’ Vacuum Pipe Line Installation*, Pp. 8. (Loudon t W. 
Edwards and Co.) 

Polaroid and Poteriaed Light. By Prof. A, F. 0. Pollard. Pp. *4. 
(London: Polaroid Pmducta, Ltd.) Is. 
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International Co-operation in Science 


T HE organization of international co-operation 
must in the nature of things be very different 
in different branches of science. Thus in astronomy, 
where no one country can cover the whole of the 
heavens or observe the sun continually through 
the twenty-four hours of the day, progress in 
many branches of statistical and even observa¬ 
tional astronomy must depend on observers work¬ 
ing in many countries of the globe on mutually 
agreed programmes. In geodesy the shape of the 
earth can only be determined with the highest 
possible accuracy by the survey of long arcs passing 
through a number of countries. Meteorology, 
geography and radio-science similarly present 
obvious examples where international agreements 
can alone secure the maximum of beneficial results 
from separate sets of observations and from 
instrumental and theoretical developments. 

On the other hand, in sciences such as physics, 
chemistry and the biological sciences, where most 
developments come from the individual in¬ 
vestigator and his team of co-workers, the value 
of international organization is less obvious, being 
limited at first sight to such important questions 
as the definition of standards or agreements on 
nomenclature. These have become the care of 
International Unions or International Congresses. 
The organized Union is to be preferred for such 
work to the Congress, as its framework is on the 
whole more suited to the maintenance of permanent 
committees. Both Unions and Congresses fulfil one 
fUrthtf purpose of great value in bringing together 
period^ for discussion and mutual intercourse - 
feBdw^wotkers from many scattered lands, study¬ 
ing^ grbup nf^eQpmte subjects. A similar service 
0$ st .^Gnj^;lsi by the gatherings 
rfspcialiste % k given fieM .of work held from 


The International Council of Scientific Unions, 
heir to the old Association of Academies, serves 
as a link between the chief scientific bodies of the 
nations and also as a link between the various 
International Unions that adhere to it. One of 
its most useful tasks is to organize committees 
for the Btudy of problems in which a number of 
Unions are interested : the Committee on Solar 
and Terrestrial Relationships examines just such 
a set of problems ; the Unions of Astronomy, of 
Geodesy and Geophysics and of Radio-Science are 
all interested in its work and nominate members 
to serve on it. 

The International Council may be said to 
approach the question of international co-operation 
from the side of the Unions. Another body, the 
Organisation Internationale d.e Co-operation In- 
tellectuelle de la Society des Nations, working 
through its committee of scientific experts, has 
had quite another line of approach. It may be 
said to look at scientific questions from the points 
of view of those familiar with the problems that 
daily face the League of Nations. Thus the 
question of organizing help for scientific bodies 
of undoubted international value that for 
financial reasons find themselves unable to con¬ 
tinue with their work comes naturally to the 
Organisation. Or again, the publication of im¬ 
portant learned papers in languages not widely 
diffused in the world-—a question of importance to 
scientific workers but not to them alone—has been 
studied by the Organisation, and a solution is more 
likely to be readied by the channels to which it 
has access than by individual Unions or Congresses 
or even the lnternational Council. The same is 
true of the question of unauthorised translations 
of scientific wort:, and of the co-ordination of 
funds available in different countries for special 
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researches—a co-ordination necessary in order to 
avoid unnecessary or undesirable overlapping. 

After some years of negotiations, the Inter¬ 
national Council of Scientific Unions and the 
Organisation Internationale de Co-operation In- 
tellectuelle have come to an agreement to work 
together in the several tasks which they face— 
not as one body but as two bodies in close touch 
with each other. Last month, in Paris, at a joint- 
meeting of the two bodies (see Nature, July 17, 
p. 121), Prof. Ch. Fabry and Sir Gilbert Murray 
signed an agreement which lays down the method 
of co-operation of the two bodies, the respective 
spheres of action being broadly along the lines 
indicated above. Purely scientific questions will 
go to the Council, which will work through its 
constituent Unions : questions of a primarily 
international nature will be referred to the 
Organisation. At a recent meeting of the General 
Assembly of the International Council a proposal 


was made for the appointment of a committee on 
the relation of science to the life of the community. 
It was pointed out that in its original form this 
motion covered a field lying beyond the purview 
of the Council. In the amended form which was 
adopted, the work of the Committee, which has 
now been appointed (see p. 358), was limited to 
the scientific side of the question. The more 
political side may be taken up elsewhere, and 
represents the kind of question that may fall to 
the Organisation to study. 

There remain gaps on both sides. Subjects— 
geology and mathematics may be mentioned—lie 
outside the range covered by the Council; countries 
stand aloof from the League of Nations. Still, the 
rapprochement between the two bodies can but 
strengthen both and may lead to more active 
co-operation between them and those other bodies 
which stay outside, though each is carrying out work 
of similar purpose in its own branch of science, 


Native Science in Southern Sudan 


Witchcraft, Oracles and Magic among the 
Azande 

By Dr. E. E. Evans-Pritchard. Pp. xxx 4 558 4 34 
plates. (Oxford : Clarendon Press ; London : 
Oxford University Press, 1937.) 215, net. 

D R. E. E. EVAN8-PRITCHARI), already well 
known in anthropological circles for some 
penetrating studies of the manners, customs and 
mental constitution of certain peoples of the Anglo- 
Egyptian Sudan, has by this book placed himself 
in the front rank of British anthropologists. 
Europeans who have visited primitive people have 
always been attracted by the notions which they 
think they have found concerning witchcraft, 
oracles and magic; but most of them have 
attempted to interpret these notions mainly in the 
light of their own, or what they consider to be 
their own, habits of thought. Consequently, these 
topics have been treated as if their main interest 
tay m their curiosity, their oddity; and not 
infrequently they have been taken to indicate that 
there is some sort of primitive logic exceedingly 
different from that of the Western world. Dr. 
Evans-Pritchard is no mere curiosity hunter; he 
realizes that many of the Azande notions about 
witchcraft, and the ways in which the people use 
them, are not far removed from some of our own 
current ideas and practices shout medicine and the 
chanoes of life ; And he knowaperfo^ that 


though his book is entirely concerned with witches, 
witch-doctors, magicians and sorcerers, it covers 
only a very small part of Azande activity : “Most 
of their talk is common-sense talk, and their 
references to witchcraft, whilst frequent enough, 
bear no comparison in volume to their talk about 
other matters”. 

The Azande are a fairly numerous people living 
on the Nile-Congo divide. At present they fora 
a homogeneous group, but they were formerly of 
many different tribes, with a variety of languages 
and institutions. As is natural, in such cir¬ 
cumstances differences of social status play a great 
part in Zande culture. In particular, while the 
general rank and file are easily accessible, sociable, 
good-natured, assimilative, the royal class remain 
aloof, conservative, superior. 

“Every Zande is an authority on witchcraft.” 
If anything unusual happens, especially anything 
of an unfortunate character, it is attributed to 
some person—less often to some animal—in whom 
witchcraft resides as an inherent quality. This 
person does not need to do anything special irt 
order to exert his influence ; in fact, he cannot 
well help Himself, for within him, whether he knows 
it or not, is some “witchcraft substance^. Dr. 
Evans-Pritchard has himself never seen this sxtb- 
stance, but it can be discovered by autopsy, and 

the evidence leads him to believe that it istbeiwi^ 
intestine at a certain phaee of digeetiveprooess. 
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Anyway, whatever it is, it is hereditary, and since 
it is a part of the body, it grows with the body, 
and becomes more potent as its possessor grows 
older. It can threaten misfortune, and then may 
be counteracted in various ways through the 
co-operation of oracles. It may produce death, 
and then must be avenged, though very little 
appears to be known about the precise operation 
of vengeance-magic. 

In the early parts of his book, Dr. Evans- 
Pritchard describes, with copious illustration, what 
witchcraft is to the Azande, what sorts of things 
it can do, and what socially controlled processes 
there are for taking precautions against its more 
disastrous effects. It provides for these natives 
a kind of '‘natural philosophy by which the rela¬ 
tions between men and unfortunate events are 
explained”, and it gives them a “ready and stereo¬ 
typed means of reacting to such events”. So there 
is no kind of contradiction if a man treats a fester¬ 
ing wound as due to witchcraft, and at the same 
time treats the wound as due to a spear or a 
splinter. Equally there is no contradiction if he 
should say that a death is caused by a weapon 
in some particular place, and at the same time by 
witchcraft in some other place. A good many 
Europeans have wished to verbalize all these 
actions or attitudes, and then to show that the 
different statements made together are mutually 
incompatible, and to prove from this that the 
native mind works in some manner peculiar to 
itself. But Dr. Evans-Pritchard puts the truth 
perfectly clearly : “We have to be careful to avoid 
in the absence of native dogma constructing a 
dogma which we would formulate were wo to act 
as the Azande do. . . . The Zande actualizes 
his beliefs rather than inteUectualizes them, and 
his tenets are expressed in socially controlled 
behaviour rather than in doctrines. . . . His 
ideas are imprisoned in action and cannot be cited 
to explain and justify action”. 

A person who is in a line of witches is probably 
inhabited by witchcraft; but he need not worry 
Overmuch about that. Anybody can be a witch, 
and so he can live comfortably, respected, and even 
somewhat admired by his neighbours. A Zande 
who is worried about his health will go off to con¬ 
sult an oracle in the socially approved way. He 
may be a little downcast until he has taken the 
necessary steps to render the witchcraft quiet, but 
this is unlikely to carry him into downright illness. 
Also, contrary to the sort of opinion which has 
been expressed in some quarters, these people, at 
any rate, are no more likely to be thrown into a 
variety of mental disorders by their beliefs about 
ubiquitous witches than are moat people in our 
own community wh they read newspaper reports 
of rood-^Ment statistics. The Zande, indeed, “is 


never so happy as when he is consulting the poison 
oracle, and he easily .banishes all other considera¬ 
tions from his mind when he is engaged upon this 
task of supreme interest”. For him it is clearly as 
good as a visit to Harley Street is for many of us. 
Dr. Evans-Pritchard shows, moreover, the social 
value of many of the controlled methods for the 
consultation of oracles, as well as of the ways in 
which such practices may be abused. Destroyed 
for ever, in this case, at any rate, is the picture 
that when a people talk often about witchcraft 
and its potency for misfortune, they must be 
miserable, hag-ridden, harried and hunted by 
malevolent forces. They can be as curious, and, 
in their ways, as knowledgeable as anybody, about 
the sequences of natural events; and, when they 
come to the other questions about why certain 
sequences happen when they happen, they can get 
from their witch philosophy the same sort of satis¬ 
faction that others find in ‘chance’, or ‘probability*, 
or in different beliefs more dogmatically formulated. 

In Part 2 of his book Dr. Evans-Pritchard con¬ 
siders witch-doctors ; that is to say, the specialized 
profession among the Azande who have “vested 
interests in the knowledge of medicines” and are 
consulted when witchcraft is suspected. The 
witch-doctor is a diviner, exposing witches, and 
a magician, thwarting them. Here, if possible, 
the book becomes more interesting still. The 
topics discussed are : how the witch-doctor con¬ 
ducts his stance, what is the basis of Azande belief 
in the witch-doctor, how the novice is trained in 
the art, and the place of the witch-doctor in Zande 
society. The accounts of the technique of the 
doctor, of how lie maintains his social prestige, of 
the ways in which he elicits just the sort of in¬ 
formation which his vocation requires, of the. skill 
with which he often meets individual desire and 
need and satisfies important social demands are 
both convincing and delightful to read. Anyone 
who has talked with witch-doctors in an African 
community, as I have done, and watched them at 
work, will be interested to find that Dr. Evans- 
Pritchard was “impressed with their ability” and 
that he thinks it probable “that as a rule men who 
show a strong desire to become witch-doctors have 
a higher degree of intellectual curiosity and greater 
social ambition than the ordinary Zande possesses”. 
In view especially of the great amount of admin¬ 
istrative trouble which has arisen in many parts of 
the British Empire owing to the adoption of purely 
repressive measures against the diviner and 
magician, it is particularly to be hoped that people 
responsible, directly or indirectly, for the govern¬ 
ment of native races will read and seriously 
consider this part of the book. 

Dr. Evans - Pritchard next discusses various 
practices connected with oracles, their collection 
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and use, and deals finally with magic and sorcery, 
with some comments also upon native leechcraft. 
It appears that of late a number of associations 
have developed among the Az&ndc for the practice 
of magic in assemblies. One of these is described 
in considerable detail, and it is demonstrated how 
a specific organization may be used to introduce 
new ideas and to spread them throughout the 
community, although the ideas themselves may 
have a much wider application than the avowed 
purpose of the organization would seem to imply. 
Dr. Evans-Pritchard modestly hopes that his 
book will ‘'be of service to political officers, doctors, 
and missionaries in Zandeland, and later to Azande 
themselves'’. If they will read it, it certainly will 
be of service to all of these ; but it will also be of 
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wider value than this* Every social anthropologist 
should Btudy it, not only for the wealth of inform#* 
tion which it contains, but also as a model of 
well-controlled and sane methods of investigation. 
Everybody interested in the development of 
primitive science and the ways in which other 
minds than our own attempt to explain natural 
processes should read it, for it will correct a mass 
of popular and third-hand speculation concerning 
these matters. Further, everybody who is practi¬ 
cally interested in native administration anywhere 
throughout the British Dominions ought to read 
it, fpr it will help him to understand the core of 
many difficult administrative problems and to 
solve them with a minimum of disastrous friction. 

F. C. Bartlett. 
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Chemical Stabilization 


The Retardation of Chemical Reactions 
By Prof. Kenneth 0. Bailey. Pp. viii -f479. 
(London; Edward Arnold and Co,, 1937.) 26a. 

net. 

np'HE problem of the supply of drinking water 
■1 to troops sent to tropical stations was 
extremely difficult during the early part of the 
Great War. For removing the excess of chlorine 
used in sterilizing water, hydrated sodium sulphite 
was dispatched to places like Basra, Bagdad, etc., 
where tho temperature goes up to 118° F. (48° C.) 
in the shade in summer. It frequently happened 
that by the time tho sodium sulphite reached its 
destination, it was wholly converted by oxidation 
into sodium sulphate, which was useless as an 
‘antiehlor’. Hence investigations were carried on 
to discover stabilizing agents or retarders of the 
oxidation by air of sodium sulphite. Hydro- 
quinone (quinol) and other organic compounds 
when added even in traces were effective in pre¬ 
serving sodium sulphite from such oxidation. 

Sodium sulphite, which is a valuable material 
in photography as well, and other useful substances 
like vitamins, butter, fats, cod liver oil, rubber, 
petrol, other, chloroform, hydrogen peroxide, 
acrolein, and so on, are stabilized on a commercial 
scale against oxidation, polymerization, decom¬ 
position, etc., by the addition of chemicals, which 
in general can themselves combine with oxygen. 
The use of acrolein as a poison gas led the late 
Prof. Moureu and Prof. Dufraisse to study its 
stabilization by different reagents. 

Not only is the subject of importance to chemists 
and industrialists, but physiologists also know that 
fats and especially carbohydrates act as protein 


economizers in the animal body. Moreover, carbo¬ 
hydrates, pentosans, oellulosic materials, etc., when 
added to soil, cause nitrogen fixation and also 
preserve the soil nitrogen from too rapid oxidation 
and loss. 

Prof. K. C. Bailey has collected the literature 
on the subject and has ably discussed it from the 
theoretical and practical points of view. After a 
brief account of the historical development, the 
author takes up the oxidation of phosphorus and 
the combination of hydrogen and oxygen. A 
number of retarders for both these reactions have 
been known for some time. He considers the 
mechanism of these oxidations from the point of 
view of the chain theory and goes on next to the 
oxidation of hydrocarbons and other compounds. 
This is followed by an excellent account of the 
work of Moureu and Dufraisse, who have given a 
great impetus to research in the retardation of 
oxidations. The slowing down of the oxidations 
of inorganic substances like sulphites, araenites, 
antimonites, ferrous, stannous, cuprous Baits and 
organic compounds like aldehydes, chloroform and 
other halogenated substances, adrenaline, carbo¬ 
hydrates and allied compounds, dyestuffs, etc., has 
also been discussed. It is interesting to note that 
the rancidity of butter, cod liver oil and similar 
substances is chiefly due to their partial oxidation 
by air, and many reducing agents such as hydro* * 
quinone and pyrogallol even in traces retard this 
oxidation and delay rancidity. 

In recent years, ‘anti-knock' compounds and 
their function in motor-car engines have been 
extensively studied* and Prof. Bailey has given an 
adequate account of this work with the various 
theories that have been prat forward to account 
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for it. Existing theories appear to be inadequate, 
and further work is necessary, 

The protection of rubber from deterioration, the 
preservation of hydrogen peroxide from decorn* 
position and the prevention of metallic corrosion 
are also considered in this book. The function of 
retarders in the setting of plaster-of-Paris and 
cement is also discussed. 

In the last portion, the decomposition of 
numerous organic and inorganic compounds, the 
reactions of halogens with hydrogen and other 
reducing agents and the retardation by water in 
the processes of esterification, saponification, 
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hydrolysis and the decomposition of organic sub¬ 
stances by concentrated sulphuric acid, have been 
summarized. A brief account of the quenching 
of fluorescence and the after-glow of active 
nitrogen has also been included. There is a biblio¬ 
graphy of 1,050 original papers at the end of the 
book. 

The subjeot-matter of this book is of considerable 
practical and theoretical importance. Prof. 
Bailey’s discussion of the diverse topics involved 
is clear and exhaustive, and presented in a very 
readable form. The book should be valued and 
widely read. N. R. Dhak. 
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Reflections on Life 


Life Here and Now: 

Conclusions Derived from an Examination of the 
Sense of Duration. By Arthur Ponsonby (Lord 
Ponsonby of Shulbrede.) Pp. 289. (London : 
Georg© Allen and Unwin, Ltd., 1936.) 10 s. 6d. net. 

npHIS rather unusual book of reflections on life 
* not only gives us in effect an interesting por¬ 
trait of one of our greatest authorities on the type 
of data which characterize the ‘commonplace 
book’, but also an unexpected plea for individual 
action in support of high ideals, whether of peace 
or of social reform. Lord Ponsonby has long been 
occupied with thought on the nature of time and 
on our appreciation of its meaning and value in 
the art of living. He now advances a general 
argument based on an analysis of the sense of 
duration, and relying on the scientific attitude of 
Huxley's generation, he tilts valiently at organized 
religion as he conceives it. The idea of personal 
immortality is challenged, and its rejection appears 
to be inspired largely by his contention that too 
much time is occupied in vain speculations about 
the future to the neglect of the present. 

If Lord Ponsonby appears to overstress the 
logical part of man’s nature, there is nothing in 
this finely written plea for more effective use of 
the immediate moment to control the duration of 
our living which can possibly impede that rap¬ 
prochement betweeh science and religion for which 
Smuts and others have been pleading. Not even 
those whose convictions he brushes on one side— 
hot always on the most convincing grounds—can 
frfl to recognize the dignity and sincerity of his 
pleaJbr a better use of our present term, of the 
j^hiper ixwe of the new in the here, of the moment as 
it passes hi our own environment. He gives us wise 
words pm the smafi mattdre whi4i make up the art of 


living, but most will welcome the l>ook for its 
inspiring idealism. Planning the future, he claims, 
is better for the mind than analysing the past, and 
if he is impatient with creeds it is perhaps mainly 
in so far as they impede progress. 

Lord Ponsonby believes in individuality, and 
nowhere is this clearer than in his plea for a 
courageous stand for peace. “Our forefathers 
certainly would be unable to discover any element 
of glory in modem warfare ; but they would 
observe in the world a noticeable depreciation of 
the value of human life.” The warm human 
sympathies of the writer are as conspicuous as 
the sincerity of his thought and the lucidity of his 
diction, and they lead him to a final plea for 
action and service which is poles asunder from the 
frenzied plea of the demagogue to “do something”. 
Its calm and dignified courage should win the 
sympathy of all who appreciate the inspiring 
personality imprinted upon that plea: "Now is 
the greatest of moments, the most real thing of 
which we can be aware. ... To seize it as an 
opportunity means bracing ourselves Tip for 
action, decision, bite, endeavour . . . not vague 
resolutions but insistent occupation, not irresolute 
hopes but intent purposes, not languid aspirations 
but ready service, not ‘Time will tell\ but f I 
will tell Time’ , . . the errors of impetuosity are 
far less serious than the errors of caution and 
indolence and the enervating paralysis of pro¬ 
crastination. . . . There is no failure except in 
leaving off trying.” 

These are no pages from a dilettante’s notebook, 
but a glimpse into the soul of one who has made 
time his servant, and himself compelled the hours 
to suit his intentions, the minutes to serve his 
purpose. 


R BBIOHTMAjr. 
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Trade Marks in India 


The Law of Trade and Merchandise Marks 
in India 

By Dr. S. Venkateswaran. Pp, lxxx -f 767. 
(Madras : Madras Law Journal Office, Mylapore ; 
Calcutta ; Law Book Co., 1937.) 20 rupees. 

TTHE year in which an amending Trade Marks 

i Bill is passing through Parliament in England 
is singularly appropriate for the appearance of a 
hook on trade marks in* India. The book is not 
only in itself an excellent and comprehensive guide 
to English trade mark law, but is also a most 
powerful argument for the trade mark legislation 
in India that its author desires. The position 
to-day in India is very much the same as it was 
in England before 1875 ; the owner of a trade 
mark can only attempt to protect his rights by a 
cumbrous passing-off action or by invoking the 
Indian Merchandise Marks Act, under which the 
onus is on him to prove his entitlement, and a 
successful action can give him neither damages 
nor an injunction. 

Simplicity and a reasonable degree of certainty 
can only be attained by direct trade mark legisla¬ 
tion, for which there has been a demand since 
1877. Mr. Venkateswaran, the author of the work 
under notice, an examiner in the Indian Patent 
Office, has a melancholy tale to tell of the abortive 
efforts that have been made to secure such legisla¬ 
tion. Agreement on the need has not been accom¬ 
panied by agreement on the method, and India, 
tumble to join the International Union for the 
Protection of Industrial Property, by reason of the 
absence of trade mark legislation, has only privately 
run registers to show as the result of sixty years 
of persuasion, petition and argument by chambers 
of commerce and other interested bodies in India 
and the United Kingdom. 

One of the great difficulties about trade marks 
is to be found in the fact that they are dealt with 
in most countries by the same Government depart¬ 
ment that handles patents. This encourages the 
idea that the two forms of protection are closely 
parallel. In fact, patents and trade marks have 
considerable fundamental differences, which were 
not clearly realised, for example, in the United 
States, for the greater part of the nineteenth 
century. The delay in getting adequate legislation 
in India will be regarded less harshly when it is 
realised that, in the United States, Thomas 
Jefferson was recommending trade mark legislation 
so early as 1791, and not until 1905 was there 
water-tight legislation there, a first Act of 1870 


having been declared, more Americano , uncon¬ 
stitutional. ■ 

Mr. Venkateswaran, who is completely up to 
date, has a good deal to say about the Goschen 
Committee on Trade Marks, the report of which, 
issued in 1934, forms the basis for the English 
Trade Marks Bill. He is not only in favour of 
Indian trade mark law following the British model 
in general but also advises, with a varying degree 
of insistence, the adoption of most of the recom¬ 
mendations of the Committee. He approves, for 
example, of assignment in gross, but is doubtful 
of the applicability of Clause 8 to India, feeling 
that, in her present state of industrialization, abuse 
might arise there if the names of “registered users” 
as well as those of the actual proprietors could be 
entered on the register. Nor is he altogether 
happy about the marks, introduced in England 
in 1905 and used to indicate certification by some 
competent authority of the origin, material, 
accuracy, etc., of goods so certified. On one point, 
the division of the Trade Mark register into 
Part A and Part B, he advises a clean breakaway 
from English practice. He feels that the effective 
demand for Part B is relatively Bmall in Great 
Britain, and in India can be ignored. But he goes 
further and states that the difference between the 
requirements for the two parts is neither clear nor 
well-explained by the English courts, and refers 
in support to Mr. Justice Romer’s remarks in the 
“Liverpool Cables’' case to the effect that it was 
doubtful whether there was any difference between 
“adapted to distinguish** and “capable of dis¬ 
tinguishing”, and that if a mark did in fact 
distinguish, it should be adapted to distinguish. 

Cotton marks, for very obvious reasons, are of 
the first importance to India, and Mr. Venkates- 
waran has very definite views about the shape that 
relevant Indian legislation should take. He would 
allow the registration of word marks for cotton 
goods but not that of line headings. He quotes 
with approval in connexion with word marks some 
of the rules of the Bombay Mill Owners* Associa¬ 
tion, which has a register of trade names, but 
suggests that the exclusion of the names of gods, 
goddesses and mythological persons from this 
private register is definitely on the harsh side and 
sets an example not to be followed when an official 
register is set up. 

There should be no disagreement about the need 
for trade marks legislation in India, and thane 
should be the minimum of discusskui before it is 
decided that the legislation must be on a purely 
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Federal and not on a States basis, the experience 
of the United States alone being quite sufficient to 
make a derision in favour of a strictly central 
system inevitable. Sufficient has been said, how¬ 
ever! to show that there will be considerable 
debate on detail and even on certain major points 
of principle before trade mark India leaves the 
'law-lass’ company of Monaco, Sarawak and the 
Solomon Islands and is able to take her place as a 
full member of the International Union, 

When active consideration of prospective legisla¬ 
tion for India does take plaoe, it is inconceivable 
that Mr. Venkateswaran should not be called into 
consultation, for his book shows him to have both 
a masterly grasp of principle and a keen perception 
of detail. Sir Courtney Terrell, chief Justice of the 
Patna High Court, says in an introduction to the 
book that it astonished him to find “that legal 


URE, 343 

principles should be so admirably expounded by 
one who is not a professional lawyer” and rein¬ 
forces from his wide experience at home and in 
India the author’s demand for action to end the 
chaos that exists in a oountry where no action for 
infringement of a trade mark can lie and the actual 
form of action possible—and the decision—may 
vary from one provincial court to another. 

In a work which was merely an industrious com¬ 
pilation, the fact that there were some two thousand 
five hundred actions listed in the table of oases 
would normally go to show the practitioner that 
the book was worth acquiring. It is mentioned here 
only to indicate that though Mr. Venkateswaran 
has produced a powerful large-scale propaganda 
document, he has at the same time written a first- 
class text-book very suitable for the Indian and 
far from being unsuitable for the English student. 


A Survey of Psychopathology 


Modern Discoveries in Medical Psychology 
By Dr. Clifford Allen. Pp. x +280. (London : 
Macmillan and Co., Ltd., 1937.) 8 s. 6d. net. 

D R. CLIFFORD ALLEN gives a general 
survey of the reoent history of psycho¬ 
pathology suited for the medical man or the 
intelligent layman. He rehabilitates Mesmer as 
an honest worker whose results, though given a 
wrong explanation, were nevertheless worthy of 
that investigation which was denied them. He 
might have shown the parallel between Mesmer 
and Charcot, for the latter’s results were genuine 
but misunderstood phenomena, the anatomical 
nervous system taking the plaoe of Mesmer’s 
magnetism in a spurious explanation. 

Janet’s work, with his theory of dissociation of 
consciousness, prepared the path for Freud, and 
to this period belong Morton Prince’s studies of 
multiple personality. The description of the gradual 
nature of Freud’s discoveries helps to their under¬ 
standing, though the necessary condensation of 
material does rather less than justice to this 
important stage of development. Dr. Allen 
defends the use of what he perhaps wrongly 
calls mechanistic devices and mental mechanisms, 
by which be means those theoretical constructions 
giving a spatial and dynamic view of mental pro¬ 
cesses. One might, however, object to the per¬ 
sonification by which the superego “can still 
wreak its revenge on the patient by making him 
have a terrible sense of guilt, and sometimes 
compel him to do something lor self-punishment”# 


The author is fair towards Adler’s theories, but, 
like everyone with practical experience of analytical 
procedure, finds them incomplete and unsatisfying, 
though clinically useful because of their easier 
demands and avoidance of emphasis upon sexuality. 
Jung receives credit for his work on psychological 
types, but the author accuses him of spoiling the 
technique of Freud “by the addition of a hotch¬ 
potch of religion and mythology which cannot act 
in any other manner than as suggestion”. 

Kretschmer and Pavlov are adequately handled, 
but only one phrase (on p. 277) indicates that 
Pavlov is by some people placed in opposition to 
Freud, and regarded, indeed, as having made 
psychology unnecessary. This opposition can be 
understood only by a knowledge of the historical 
conflicts in medicine between animists and vit&liste 
on one side and iatro-physicists on the other, 
which form a continuous series with present con¬ 
troversies and depend not upon knowledge but 
upon basic differences of outlook. This is a field 
of interest that Dr. Clifford Allen has not ap¬ 
proached. 

The author’s aim of presenting current views is 
efficiently carried out, but a unifying summary of 
the position to-day would have been welcome. There 
is fortunately among the younger generation of 
psychiatrists and psychotherapists an agreement 
upon certain fundamental principles which the 
author’s scheme of presentation cannot convey to 
the reader. His literary style is straightforward 
and simple, and he has made the subject intelligible 
without shirking its difficulties M. 0. 
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A Text Book of Trigonometry: 
for College* and Engineering Schools. By William H. 
H. Cowles and James E. Thompson. Pp. x -f 373. 
(London : Chapman and Hall, Ltd., 1936.) 12s. 6 d. 
net. 

So many books on trigonometry are published that, 
when a new one makes its appearance, especial 
characteristics are naturally looked for. The present 
volume is much larger than usual, but it surveys a 
wider field as the course is intended to be a prepara¬ 
tion for the study of higher mathematics, physical 
science and engineering. The authors state that 
several new and unique features are developed in 
the presentation of the subject, and this claim is 
well substantiated, for the fundamental principles 
of trigonometry are not dealt with in a piecemeal 
fashion so common in many books. Circular functions 
are, for example, defined generally at the beginning ; 
radian measure, too, is introduced at once and used 
throughout the course. The discussion of coipplex 
numbers, expansions in series and general analytical 
trigonometry is not only thoroughly sound, but also 
is more interesting and complete than is usual. Two 
ohapters are devoted to the manifold applications of 
the subject to surveying, mechanics, geodesy and 
astronomy. Instructive chapters are also given on 
logarithmic computation and the use of the slide 
rule, whilst emphasis is rightly laid upon accuracy, 
precision and significant figures in all numerical 
work. Considerable attention is also directed to the 
analysis of problems and the reduction of the formula* 
deduced to a suitable form for numerical evaluation. 

The student is provided with a largo number of 
varied exercises to which answers are supplied, and 
some very xiseful tables are given at the end. The 
book is certainly well adapted to the purpose for 
which it was written, and reveals that trigonometry 
is something far more interesting than the mere 
solution of plane triangles. 

F. G. W. B. 

Moeurs et coutumes des indiens sauvages de 
TAmfrique du sud 

Par Marquis de Wavrin. (Biblioth&que scientifique.) 
Pp. 6664*16 plates. (Paris: Payot et Cie, 1937.) 
60 francs. 

In this impressive work of more than six hundred 
closely printed pages, the Marquis de Wavrin lias 
embodied the results of fifteen years of travel and 
observation on five journeys of exploration among 
the less-known Indians of South America. He has 
covered a wide territory, for there is scarcely a part 
of the continent which he has not visited in that 
period; but his most entertaining and informative 
(in the anthropological sense) material is drawn from 
the various peoples of the Amazonian region. His 
method is anecdotal rather than systematic, exoept 
that he has classified his data into ohapters according 
to subject, covering material culture, social organiza¬ 
tion, relations of the sexes, religious beliefs and 
folklore. 

Although amusing and instructive enough to read, 
the unfortunate lack of method, by which the data 
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from widely separated tribes ore massed together 
without order or discrimination, makes it a source 
book for the driver after facts, rather than an ethno¬ 
graphical treatise. This m especially to be regretted 
as the author is an acute and careful observer. 
Ferliaps he will conform to the suggestion made by 
M. de Cr^qui-Montfort in the preface, and produce 
a more formal account of his results later. 

Thermodynamic Theory of Affinity : 
a Book of Principles. By Prof. Th. De Donder and 
Prof. Pierre Van Kysselberghe. Pp. xx -f 142. (Stan¬ 
ford University, Calif.; Stanford University Press ; 
London : Oxford University Press, 1936.) 13a. 6d. 

net. 

Theories of affinity have interested physical 
chemists for a considerable time; moreover, greater 
recognition is now being given to such concepts as 
aids in the interpretation of experimental results. 

The book now before us represents an essentially 
synthetic outlook, and the introduction of the terms 
“uncompensated heat” and “degree of advancement 
of a reaction” gives the basis upon which it is written. 
The former expression is simply the dQ' of Clausius 
under a slightly new guise, the latter (5), however, is 
decidedly interesting as representing the state of a 
chemical system; its time-derivative is a rate, 
which leads at once to a criterion of equilibrium. 
These two quantities are combined in the funda¬ 
mental hypothesis that dQ'/dZ is independent of any 
particular relation between th© pressure, temperature 
and “degree of advancement” during a reaction. A 
detailed analysis leads the authors to identify this 
coefficient with the affinity. 

In general, the treatment developed in these pages 
is suitable for obtaining straightforward solutions to 
problems like Le Chatelier's principle; another 
volume is promised, to deal with applications and 
numerical examples. F. I. G. B. 

Freud and Marx: 

a Dialectical Study. By R. Osborn. Pp. 286. (London : 
Victor Gollanoz, Ltd., 1937.) 8*. 6d. net. 

In this comparative study—the first of its kind fro be 
undertaken—the author emphasizes the importance 
of a closer study of psycho-analysis by Marxists, of 
Marxism by psycho-analysts and of both by the 
general public. He maintains that as psycho-analysis 
teaches us to recognize that unconscious motives are 
at work in us all, the curriculum of the Marxist 
should include a study of the unconscious mind, both 
Freud and Marx being pioneers in revolutionary 
psychological discoveries. 

The work contains a study of the relationship 
between Freudian and Marxist theories regarding 
primitive society, the materialistic conception of 
history, religion and dialectical materialism. In 
conclusion, the author declares that "the Marxist 
without knowing something of the subjective ride of 
man’s life will remain one-sided, as will the Freudian 
who misconceives the objective situation in whioh 
man’s subjective life expresses itself’. 
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Physical Investigations on Falling Snow* 


[In this artiole I have used the nomenclature with 
which I have endeavoured to standardize the English 
names of the various snow forms. Prof. U. Nakaya, 
who had not seen my work when preparing his papers, 
has now agreed to follow this, except that he pro¬ 
poses to continue to call a partiole of falling snow a 
“snow crystal” in preference to my “snowflake”. As 
all snow, whether falling or having lain on the ground 
for months, is crystalline, the word “snow crystal” is 
likely to lead to ambiguity. I admit that “snowflake” 
(“simple” for a single crystal; “compound” for an 
assemblage) is not perfect, but until a better word in 
devised it must, I fear, remain.—G. S.J 

' l ^HE researches which form the subject of this 

* article were carried out by Nakaya and his 
assistants at Sapporo and Mt. Tokati in the island 
of Hokkaido, the most northerly member of the 
Japanese archipelago. Ukitird Nakaya, who is 
professor of physics at the Hokkaido Imperial 
University, has been studying the general subject 
for many years, but the special work of which the 
results are now given was done during the winters 
of 1933-35. 

Nakaya commences his researches with a pre¬ 
liminary examination of the problem of snowflake 
structure in an attempt to find a method of classifi¬ 
cation for the many varying types, and of ascribing 
to eaoh the conditions favouring its development. 
He wonders at the marvellously symmetrical form 
of the dendritic branches of a flake. “There is 
apparently no reason for a twig ... to grow from 
one main branch when a corresponding twig hap¬ 
pens to extend from another main branch. . . . 
We must suppose the existence of some means 
which informs other branches of the occurrence of 
a twig on a point of one branch.” He suggests, 
but with doubt, the possibility of a bud of the 
twig causing a distortion of the lattice, which is 
transmitted to the other branches. 

It seems simpler, however, to believe that, as I 
have suggested elsewhere, “changes in the scheme 
of ornamentation are caused by the flake passing 

* Baaed on a eerie* of eight paper* by Prof. U. Nakaya and hJU 

ftMteftmto, published la the Journal of th* Faculty of Hokkaido 

Imperial University, under the following titles : 

(1) "Snow crystal* observed to 1933 at Sapporo and some Rela¬ 
tions with Meteorological Condition**’ (11, 1, No. 5, Fob. 1934). 

(2) “CMftcathm and Explanation of Snow Crystals observed to 
ths Winter of 1933-84 at Mt. Tokati and at Sapporo (H, 1, No. 6, 
Dec. 1984). 

(8) "On the Kloctrloal Nature of Snow FaTtMm” Cl, I* No, «, 
bee. 1934). 

(4) “Simultaneous Observation* of the Maas, Falling Velocity and 
Form of Individual Snow Crystals’* (it, I, No. 7, Oct. 1935), 

(5) “On the Correspondence of Snow and Rime Crystal*” (il, 1, 
No, 7, Oct 1935). 

(6) “On the ArtUtfllftl Production of Frost Crystals, with reference 
UHjbe Mechanism of Formation of Snow Crystals” (U. 1, No. 7, Oct 

.<7> “Notes on Irregular Snow Crystals and Snow Peltate” (11, X, 
No. 8, April 198ft). „ 

«S> “Oestetoi Claealftpatioa of Snow Crystals and their Frequency 
of Ooottirsoes’* (U,T No, 9. D*c. 


through different temperature and concentration 
gradients” 1 , and clearly each portion of the flake 
would normally come under these changes at the 
same instant and so symmetrical growth would 
be promoted. 



( a ) Frost crystals (photograph by Mr. Hatokeyoma). 



(6) Corresponding snowflake (photograph by U, 
Nakaya). Magnification, 21. 

Fig. 1. 


One of the most important features of N&kaya’s 
work was the designing of an apparatus for making 
hoar and rime under controlled conditions of 
temperature and humidity. Both these forms, 
incidentally, are crystalline, and I must respect¬ 
fully join issue with Prof. Nakaya in his statement 
that rime, which consists of frozen water droplets, 
is amorphous. Previous to this he had shown that 
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hoar crystals (which result from the sublimation 
of water vapour upon fixed objects as opposed to 
the moving nuclei of snowflakes) correspond in 
form with the flakes. In other words, we get 
needle, plate and dendritic forms of hoar just as we do 
of the snowflake (see Fig. 1). Arguing by analogy, 
he assumes the following facts for snow : that at 
the highest supersatu ration the needle type 
develops, next the dendritic, then an "intermediate* 
form, then the plate, the pyramidal, the prism, in 
that order, and, at the lowest supersaturation, 
prisms with one side extended in a plane. Nakaya 
notes that this rare type of snowflake, although 
occasionally seen at Sapporo, has apparently 
never been recorded elsewhere. 

The most surprising result is that the needle 
and prism appear to occupy different ends of the 
scale, indicating not merely different conditions of 
formation but perhaps even a basic difference in 
type. This is, I think, quite contrary to general 
belief, and further proof will no doubt be forth¬ 
coming, Two different types of needle are de¬ 
scribed—a single elongated form, and a bundle of 
thin pillars. The latter, Nakaya believes, indicates 
the advent of warmer conditions. 

Full justice cannot be done to this line of 
research in the confines of a brief account, but itfl 
results, if substantiated, ought to prove of great 
meteorological value. Nakaya realizes this in the 
following words: “The delicate form and design 
of a snow crystal must form by developing step 
by step while it is falling through the various strata 
of the atmosphere* and the authors consider that 
the structure of the atmospheric layers may be 
inferred to some extent by investigating in parallel 
the structure of snowflakes.’* With this I cordially 
agree; before having the advantage of seeing 
Nakaya’* work, I had written, “An elaboration [of 
the conditions under which snowflakes grow] might 
prove of the greatest value to meteorology”*, 
although, as Nakaya says elsewhere, no simple 
relationship has yet been found; nor do I think 
that the problem can be solved until captive 
balloon ascents for the investigation of the upper 
air can be systematically made. 

Nakaya’s views on the subject of irregular or 
malformed snowflakes are most stimulating. Al¬ 
though stressing the exquisite symmetry of or¬ 
dinary snowflakes, he points out that absolute 
and complete symmetry is never in fact attained, 
and that complete malformations are far more 
common than previous writers, Bentley for 
example, have led us to believe. Nakaya describee, 
inter 0 K 0 , flakes deformed by the subsequent 
attachment of a second nucleus on which further 
growth takes plaoe. Other deformations are, he 
•ays, due to Ike supply of water vapour from a 
‘one-sided direction’, due, I bnagme, to the flake 
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falling irregularly. These irregular crystals are 
observed to fall in great frequency far a few 
minutes and then cease entirely, From this 
Nakaya has been led to think that these irregulari¬ 
ties are not merely chance occurrences, but are 
caused by definite and, ultimately perhaps, 
ascertainable causes. I suggest that another factor 
may be responsible for the malformation of snow¬ 
flakes. Dewar showed that electrioal stimuli have 
a strong accelerating influence on the sublimation 
of water vapour. Is it not possible that these in 
some way, as, for example, by the sudden advent 
of a new electrical charge, might cause irregular 
growth ? 

Nakaya also states that “a snowfall usually 
consisted of several types of snow and sometimes 
almost all types of flake were found in a single 
snowfall. Occasionally only dendritic plane flakes 
were observed at a given moment. These would 
continue for a short time, and then another type 
would begin to mix with them ; after some time, 
a third type would take its place, and so on”. A 
graphic table shows these happenings in detail. 
The investigator everywhere emphasizes that his 
results are those found in Hokkaido only. I have, 
however, on many occasions observed this sequence 
of types in the AJps. 

Nakaya commences the paper which deals with 
the classification of snowflakes, and which gives 
the impression of being the raison d'Ure of these 
researches, with notes on previous classifications 
suoh as those of Nordenskitfld, Hellmann and 
Perater, which divided the flakes into plates, 
columns and their combinations. Humphreys 
added triangular plates and twelve-sided plates. 
“These classifications,” Nakaya writes, “are in¬ 
clined to attach too much importance to the 
regular crystals or the simpler form. The feature 
of the present classification is that we regard all 
the flake types as of equal importance, such as 
irregular [plane] crystals and those consisting of 
a spatial assemblage of plane branches, both of 
which ore, as a matter of fact , no less frequently 
observed among the natural mow crystals” This 
last point, which I have italicized, is stressed 
throughout Nakaya’s work. 

The GiKB&u CtttsmoAttoir or Snow Crystals 
(I n this ciue Niksyi's nomenclature has remained unaltered. 

Qrenepti to, of course, our soft hail.) 

I. Needle crystal. 

(1) Simple needle. 

(i) Combination of needle#. 

II, Columnar crystal 

(1) Simple column. 

(а) Pyramid. 

(б) Bullet type. 

(e) Hexagoaa) column, 

<*) Combination of 

(a) OomWmd^ of bullet oryimito, 

(») A e tortnfrhp of abort eofamas. 
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ill. Plane crystal. 

(1) Regular crystals developed In one plane. 

(a) Stellar form. 

<40 Plane dendritic form. 

<«) Crystal of areal extensions. 
id) Plate. 

<e) Plate with extensions at corner*. 

(/) Stellar crystal with plates at the ends of branch**. 
<2) Crystal developed from two nuclei. 

<S) Malformed crystal. 

(4) Spatial assemblage of piano branches, with a stellar base. 

(5) Spatial assemblage of plane branches, radiating type, 
tV. Combination of column and plane crystals. 

(1) Column with plane crystals. 

(2) Twelve-aided crystal. 

(3) Combination of bullets with plane crystals 

V. Columnar crystal with extended side planes. 

VI. Crystal with cloud particles and Qrauptl. 

(1) Crystal with droplets. 

(£) Thick plate. 

(3) GrawpeMlke snow. 

( 4 ) Oraupel. 

VII. Amorphous snow particle. 

What Nakaya terms a “bullet” is very much like 
the cup crystals so often found in hoar deposits, but 
never hitherto recorded in falling snow*. I also sug¬ 
gest that the “amorphous snow” consists, in reality, 
of wind-comminuted snow particles. Nakaya is able 
to confirm the belief that columnar crystals fall 
when the upper air temperature is low, but states, 
as I have always maintained, that temperatures at 
the surface have little or no bearing on this* 

This classification—or perhaps it should be 
called grouping—will probably in time give place 
to one based on more essential crystallographic 
factors, and even, perhaps, on varying internal 
structures of the ice, but it certainly goes further, 



Fig. 2. 

Pulnk dendritic snowflake. Magnification, 27-5. 

and givee us a far better idea of the problem, than 
any that have preceded it. 

Among what might be called the by-products 
of ifce researches the following point is of specie! 
interest* namely, that the mean thickness of a 
large number ofdendritic flakes measured is 


0*011 ±0 0015 mm. and is remarkably constant, 
the smallest being 0*009 mm. and the hugest 
0*015, although the diameters of the flakes 
measured varied from 2*95 mm. to 5*0 mm. 

On the subjeot of the formation of soft hail, 
Nakaya found that it has a very low density, and 



Fig. 3. 

HfBXAQONAX PLATE WITH DENDRITIC EXTENSIONS. 

Magnification, 36-2. 


therefore possesses large interstitial air spaces. He 
repeats the fairly well-known fact that all degrees 
of development of soft hail can be found, from 
snowflakes decked with a few frozen cloud-droplets 
to assemblages of ice pearls entirely hiding the flake. 
The satisfactory theory of the development of 
conical soft hail units put forth by Prof. Kohler 4 
had probably not been seen by Prof. Nakaya. 

Some space is devoted to the sizes of snowflakes. 
I believe, however, that conditions often favour 
continued growth during travel over a very long 
vertical distance, so that size is largely dependent 
on length of travel and is thus fortuitous. Never¬ 
theless, the notes on the relative sizes of Hie 
various types are interesting. 

Dealing with the electrical nature of snow, Nakaya 
found that “the number of the negative particles in 
general far exceeded that of the positive, being 63% 
of the total 1474 particles observed”. When 
(frozen) water droplets were attached tp the par¬ 
ticles, the charge was predominantly positive. 

Referring to the subject of the fail of individual 
flakes in relation to their mass and shape, a series 
of averages is tabulated as follows: 


Diameter 

(mm.) 


(mgm.) 


Velocity 

(em./eec.) 


Ratio of velocity 
to that of corn- 
*pofwin»g min- 






4*op* 

Neodk 

las 

0*004 

40 

1/2 

PIam* dendritic 

p^Slc 

Sundry small flake* 

S*Bfi 

4*15 

8*ia 

0*043 

0140 

0*004 

31 

97 

90 

1/6 

1/5 

1/4 

raato mb 

Softball 

2*4& 

2'IS 

0*170 

000 

100 

ISO 

1/6 

1/8*5 
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Each of the eight papers is illustrated with care¬ 
fully oaptioned photomicrographs,from which those 
in this article have been reproduced. Nakava's 
technique of photographing snowflakes is exquisite 
and far superior to any that I have seen. While 
following the general method employed by W. A. 
Bentley, he gains both in accuracy and, incident¬ 
ally, in artistic effect by not trimming the margins 
Of the flakes, and by reproducing the photographs 
on a light instead of a dark background. Remark¬ 
able and beautiful as was Bentley's work 9 , its 
re-publication has lost in scientific value by the 
omission of the degree of magnification and of 
meteorological conditions obtaining at the time of 
the collection of the flakes. Nakaya’s work is a 
continuation of and improvement on Bentley's. 

What we must now hope is that Prof. Nakaya 
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will continue his researches. Some of his results 
are only tentative, and some of his later work ad¬ 
mittedly negatives his earlier, so that a sum¬ 
marized version of the results of the whole eight 
papers in the light of his most recent experiments 
would add greatly to their value. Be all that as 
it may, there is no doubt that the work in total 
adds very considerably to our knowledge of the 
nature of falling snow. G. Ss&igmak. 


' "Snow Structure ami Ski Field*", p. 8# (HocmUUm, 1936). 
'Md., p, 40. 

1 Nakaya has since written that this form Is a modification of tbs 
hollow cup crystal. 

4 Studien fiber die NcbelfrostablagenmRen atif clem Fart<*tj»kko. 
"NaturwlsftensohaftHcho UnterauchunRcn dt^ Sarekgebirgea In 
Sell wed isch-Lappland”, 2. Abt. 1, Meteorologies uml Goophyslk, 
Uef. 1,1-70. (Stockholm, 1028.) 

* According to Schmidt, W„ Sitz. Ber, H’ts/f, 118, 71 (1909). 

9 “Snow Crystal*", by W. A. Bentley ami W. J. Humphreys (McGmw- 
HiJI Book Co., luc., New York, 1931). 


Mendel, Morgan and Genetics 

By Prof. E. W. MacBride, F.R.S. 


T HE modern science of genetics has acquired 
an enormous extension. As Prof. McDougall 
has said, it has swept over North America like 
a whirlwind. Everywhere chairs in genetics have 
been established, nay more, in some places special 
chairs in ‘Drosophily’ devoted to the exclusive 
study of this type-animal. Its votaries claim that 
in this science are to be found the solution not 
only of aU the questions of the origin, propagation 
and improvement of our domesticated animals and 
cultivated plants, but also of the origin of species 
and evolution. Nevertheless, as time went on, the 
fair prospects of the science darkened. The hope of 
getting an unlimited number of new and valuable 
varieties was disappointed. As one of the professors 
of this science has ruefully expressed it, “The 
qualities that mendelize are not those which are of 
any value to fanners and those which farmers value 
do not mendelize." Anyone who reads, as I do, the 
minutes of the Agricultural Research Council, which 
contain an account of all the agricultural experi¬ 
ments seeking Government aid which are being 
carded out in Great Britain, must be struck with the 
fact that Mendelism is scarcely ever mentioned. 

If 'genetics' be defined as the* study of heredity 
free from presuppositions, then this study will be 
readily acknowledged to be a most important 
branch of the science of biology. But in practice, 
‘genetics' means the interpretation of hereditary 
phenomena according to fixed rules or postulates 
which were worked out by the late Dr. W. Bateson 
in Great Britain and by Prof. T. H, Morgan in 
the United States. 


The discovery by Mendel of the facts of alterna¬ 
tive inheritance and their rediscovery by Bateson 
and Correns were hailed as the greatest advance 
in biology Bince the publication of “The Origin 
of Species". The first question to be asked is 
whether what Bateson called ‘unit-factors' and 
which are more frequently termed ‘genes' have 
really the significance which has been attached to 
them. Mendel himself did not suppose that the 
phenomena of alternative inheritance covered 
more than a small part of heredity, but the 
persistent effort of all subsequent geneticists 
has been to crush all cases of heredity into this 
mould. 

Bateson, who had the advantage of a broad 
education in biology at a time when in fame and 
brilliance the Cambridge School was at its zenith, 
really did most, especially in his later years, to 
clarify the position. He showed that alternative 
characters or 'allelomorphs', as he termed them, 
were related to each other in such a way that the 
dominant was characterized by something which 
was absent in the recessive. This definition was 
afterwards altered to stronger and weaker ex¬ 
pressions of the same character. The classical 
experiments on peas will illustrate this point 
dearly. Yellow peas are dominant to green peas. 
But ail peas when immature are green; the yellow 
pea on ripening transforms its chloxojdiyjl into 
etiolin whereas the green pea stops short in its 
development. Similarly, round pelw are dominant 
over wrinkled pear. Again, all young peas 
round : in dominants, the round form is retained 
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owing to the transformation of an adequate amount 
of sugar into starch, but in the wrinkled peas less 
starch is found and an amount of sugary solution 
remains, and when this dries up in ripening, a 
shrinkage occurs which leads to a wrinkled seed- 
coat. When, therefore, two parents mate and each 
has some of the specific characters in their dominant 
form, this merely means that some of the specific 
characters are more strongly marked in the mother 
and some in the father. It is sometimes possible 
to mate two forms such as a regular sea-urchin 
and a heart-urchin which have been distinot for 
millions of years, and in the offspring the paternal 
influence may sometimes show and at other 
times the maternal. In picking out a recessive 
as a new variety to be propagated, we are really 
selecting a weakened form. As he grew older, 
Bateson became more and more convinced that 
an increasing number of cases of inheritance 
could not be brought under the Mendelian laws 
at all. 

But the great extension which ‘genetics’ has 
attained in recent years is undoubtedly due to 
Morgan. He has, with a certain amount of justice, 
been termed the founder of the science of genetics. 
As is well known, in the ripening of the nuclei 
of the sexual cells a stage occurs which is known 
as ‘meiosis’, In this stage, the paternal and 
maternal chromosomes approach each other in 
pairs and appear to come into actual contact with 
one another ; they then separate, and half go to 
one pole of the nucleus and half to another. The 
nucleus then divides and the number of chromo¬ 
somes is thus reduced to one half: the sexual cell is 
now ready to unite with another one with a simi¬ 
larly reduced number of chromosomes and so in 
the zygote the full number is restored. Now, 
according to Morgan, when meiosis takes place, 
the pairing chromosomes are very long and 
spirally twisted, and Morgan assumes that they 
break and exchange portions of their substance. 
If, then, the Mendelizing factors are based on 
discrete material particles situated in definite 
positions in the chromosome, the transference of 
dominant characters from one partner to another 
could be accounted for. Further, if two factors 
were situated near each other in the chromosome, 
it might be expected that the break would occur 
in such a manner that the separated piece would 
contain both factors. In this way, the association 
of two factors in inheritance was explained. The 
farther apart the position of the factors in the 
chromosome the more seldom would they be 
included in the same broken-off piece, and by the 
relative frequency of their association enthusiasts 
have attempted to construct a map of the ehrorao- 
some and even to reckon the distance of two factors 
(in ^idiimotgans r ) from each other. 


It may appear to some readers that this whole 
theory is a rather risky castle of cards to erect on 
the basis of certain very dubious assumptions ; 
and it is one of the main purposes of this article 
to show that these assumptions are incorrect, and 
consequently the whole chromosome theory falls 
to the ground. The question which we wish to 
put is whether the appearances of two long ohromo- 
somes slightly curved around one another are really 
an expression of meiosis or not. In my opinion, 
this question has been definitely decided in the 
negative by two researches, namely, “The Sper¬ 
matogenesis of Lepidosiren paradoxa” (Quart. J. 
Micro. Sci., 57,1911) by Dr. W. E. Agar of Glasgow 
(now professor of zoology in the University of 
Melbourne) and “The Meiotic Phase in Vertebrates” 
by Prof. C. E. Walker of the Department of Cyto¬ 
logy in the University of Liverpool. The latter 
research was published in two papers, namely, 


Fig. 1. Fig. 2. 

TUB ‘V1H8T’ MKIOSI3 THK *SICCONI>’ MBIOfUS 

OF LBPWOXl&ISN OF ItMPIDOSIRM Jf 

“The Meiotic Phase in Triton vulgaris ” (Proc. Roy, 
Soc. t B, 98 ; 1925) and “The Meiotic Phase in 
Certain Mammals” (Proc. Roy. Soc. B, 99 ; 1926). 

Agar’s researches were suggested to him by his 
teacher, Prof. Graham Kerr. This was a stroke 
of genius on Prof. Kerr’s part. He argued thus : 
if so much importance is attached to minute details 
in the ripening process of the nucleus, would it not 
be essential to study them in the largest nuclei 
available ? He knew well that the nuclei of the 
sexual cells of the testes in Lepidosiren were 
gigantic, so large indeed that it is impossible to 
include one of them as a single microtome section. 

Agar found the ripening process beginning with 
the apparent apposition of two long chromosomes 
in the manner described by Morgan, and as he 
was at the time an orthodox geneticist, he inter¬ 
preted it in the same manner. But to his amaze¬ 
ment, when the putative meiotic partners separated, 
they shortened and condensed and the same 
partners then underwent a second meiosis during 
the ripening of the same nucleus 1 The so-called 
first meiosis as described by Agar is shown in 
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Fig. 1; the Becond in Fig, 2. In the ‘second* 
meiosis it can be seen that the chromosomes are 
reduced to short rounded nodules, and any supposi¬ 
tion that they could break and exchange pieces 
of substance is obviously ludicrous. 

But Agar’s supposition that the same two 
partners could undergo meiotic pairing twice in 
the same ripening cycle is clearly inoredible, and 
the account given by Dr. Walker unravels the 
mystery. By his researches, which were begun on 
the newt in his first paper and continued on 
several mammals in his second paper, he has 
proved conclusively that Agar’s ‘first meiosis’ is 
not a meiosis at all but a belated ordinary division 
of the nucleus. This begins in the telophase of the 
preceding division of the sexual cell. When this 
division is complete and the daughter nuclei are 
passing into the resting phase, the telophase fila¬ 
ments can be seen to be split. In the resting 
phase this split disappears. But in the subsequent 
stage of activity, when long thin threads begin to 
be differentiated (the so-called leptotene stage), 
the split reappears and the separating chromo¬ 
somes have been mistaken for meiotic partners. 
The pictures drawn by enthusiastic geneticists of 
long chromosomes with nodular thickenings oppo¬ 
site each other as proofs that similar ‘genes’ 
attract one another, are simply the expression of 
the division of moniliform chromosomes. 

If, then, it is impossible to talk of ‘genes’ being 
in any particular chromosome—or of breaking and 
crossing over—it is difficult to see what remains 
of modem ‘genetics’. As readers of Natuhe are 
well aware, I am convinced that functional 
heredity, in other words, the handing on in some 
degree of habits acquired in one generation to the 
next, has been finally proved to be true, and this 
principle once admitted is sufficient to explain 
evolution and the origin of natural races and 
species. But the question of the origin, nature 
and inheritance of mutations, otherwise ‘sports’, 
remains to be dealt with. On this subject a great 
deal of light has been thrown by Prof. Mohr, of 
the University of Oslo, in a paper entitled “Ober 
Letalfaktoren mit Beriiksiohtigung ihres Ver- 
haltdis bei Haustieren und beim Menschen” 
(Zeitschrift fiir induktive Abstammungsund Verer- 
bungslehre , 41 ; 1926). He shows that in 

Drosophila and in other forms an astounding 
number of mutations are what he terms ‘lethal’ 
or ‘sub-lethal’. In Drosophila, the so-called 
‘modifying* factors which by themselves produce 
no outward visible effect and indeed whose 
existence is assumed in order to force the facte 
into the Morgan scheme, produce no effect on the 
viability of the insect. These he places in fanciful 
comparison at the red end of the spectrum, As we 
pm towards the yellow and green we encounter 
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mutations which make a marked difference in the 
appearance of the insect, and these decrease the 
viability until in the blue we encounter the sub- 
lethal mutations which injure their carriers so 
much that they can only be reared in a cross with 
a normal form. We finally reach the lethal factors 
in the violet, which even in a cross cause the death 
of their carriers. He shows further that- such 
mutations are distributed over all the chromosomes 
and that new lethal factors are continually coming 
into being. 

The obvious conclusion is that all mutations, 
are of the physiological nature of damage to the 
growing powers of the germ, and when we con¬ 
sider the known artificial means of producing 
mutations, such as X-rays, heat, etc., applied to 
the eggs, this conclusion is so clear as scarcely to 
require statement. These agents kill the majority 
of eggs subjected to their influence : some resist 
them unaltered and some are half-killed and grow 
up to produce the mutations. Beneficent mutations 
which could survive in the struggle for existence 
are figments of the imagination. 

Johannsen’s demonstration that in a ‘pure line* 
fluctuating variations are non-heritable marks one 
of the great advances in evolutionary knowledge, 
for it destroyed the basal assumption of the classical 
Darwinian theory that heritable variations in all 
directions are constantly occurring, some of which 
may chance to fit the environment and so be 
preserved. It was he who invented the term ‘gene* 
as the cause of a mutation. About this word he 
says (“Some Remarks about Heredity,” Heredifas, 
4, 1923) : “I introduced the word ‘gene’ when 
I was possessed by the antiquated spirit shown 
in Galton’s, Weismann’s and Mendel’s view¬ 
points. Here we shall try to exterminate in 
genetics the term ‘unit-character’ because it 
indicates a notion inadequate and noxious for 
genetics. The most important part of the geno¬ 
type does not seem able to segregate into units; 
as yet we are operating with characters which are 
superficial in comparison with the fundamental 
specific organic nature of the organism. However 
we try to analyse a genotype into factors we must 
remember that the characters of the organism, 
that is, its phenotypical features, are the reaction 
of the genotype in toto. Mendelian units per se 
are powerless. Are the experimentally demon¬ 
strated units anything more than expressions for 
local deviations from the original normal state of 
the chromosomes ? The Weismannian distinction 
between gem-plasm and soma, that is r absolute 
independence , does not exist in reality. ‘Gene’ has 
nothing to do with Be Vries’s expression Tan- 
gene*’ and their behaviour as units; the pheno¬ 
type is the reaction of the genotype (nature) with 
urn ambient conditions (nurtute)/* 
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Obituary Notice 


Prof, Hans Reck 

Prof. Hans Rbok, professor in the Institute of 
Geology and Palaeontology of the Friedrich -Wilhelm 
University, Berlin, died suddenly of heart-failure at 
Louren^o Marquez on August 4, at the ago of fifty- 
one years. He was on his way from Natal to Lake 
Eyossi, Tanganyika Territory, to examino the 
locality where Dr. Kohl-Larsen discovered a human 
skull in 1935 (Nature, 138, 1082 ; 1935). 

Hans Rock was bom in Wurzburg on January 24, 
1886. He studied geology at the Universities of 
Berlin, of Munich, whore he graduated as Ph.D. in 
1910, and of London, at University College. During 
his undergraduate years he visited Iceland in com¬ 
pany with his future wife, Frl. Ina von Grumbkow, 
who survives him. In 1912 he was appointed leader 
of the Tendaguru Expedition of the University of 
Berlin ; in 1913, loader of the Geological Expedition 
to Central Africa sponsored by the Royal Prussian 
Academy; at the end of 1913, leader of the 
Olduvai Expedition of the Universities of Berlin and 
Munich ; and during the years 1915 -19 he held the 
post of Government geologist in German East 
Afrioa. 

After the Great War, Reck had not the same 
opportunities for work in the foreign field. Neverthe¬ 
less, he twice visited Santorin, in 1925 and 1929. He 
was a member of the second Olduvai Expedition, in 
1931, under the leadership of Dr. L. S. B. Leakey, 
and in 1932 visited South Africa to oollect fossil 
reptiles. He left Germany at the end of September 
1936 to carry out researches in the Cameroons, South 
Afrioa, Tanganyika and Kenya Colony ; this trip 
was interrupted by his untimely death. 

Reek’s work on the geology of East Africa is 


inadequately represented by a number of scattered 
papers. As editor and part author of the “Wissen- 
sohaftliche Ergebnisse dor Oldoway-Kxpedition, 
1913”, he had the satisfaction of seeing the palaeonto¬ 
logical results published in full; but the difficulty 
of raising funds caused many delays, and his account 
of the geology, which was to appear at a later date, 
was left unfinished. Nor did ho issue any teclmicai 
description of the giant caldron volcanoes, every one 
of which ho had climbed. Nevertheless, he was a 
groat pioneer in this field, and his influence on post¬ 
war research cannot easily be estimated. 

Most of Reek’s published work relates to volcanoes, 
on which he was a leading authority. Ho appears as 
a Mitarbeiter in the first part of the Zeitachrift fur 
Vulkanologia (1911), and as joint editor in 1923. In 
addition to many papers and numerous reviews con¬ 
tributed to the Zeitachrift , he published in 1923 “Die 
Hegan Vulkano” and “Physiographisohe Studien 
fiber vulkanisohen Bomben”. An exhaustive mono¬ 
graph on Santorin, completed just before he began 
his last joumoy, is in the press. 

Tall, fair, and blue-eyed, Reck was a Bavarian of 
the finest type. His sunny disposition and upright 
character endeared him to all who had the privilege 
of his friendship. Himself incapable of an ungenerous 
thought or act, lie was unable to understand them in 
others. In addition to his scientific pursuits, he found 
time to form a small but choice collection of Arab 
art, to beoome a gifted pianist, and to cultivate the 
delightful literary style which appears in “Oldoway, 
die Schlucht des Urmensohen”, anti in “Rueohtoufel”, 
a volume of light-hearted stories of the campaign in 
East Africa and of life as a prisoner of war in Egypt. 

A. Tindbul Hopwood. 


News and Views 


Mr- C* C. Paterson, O.B.E. 

Mr. Cuotord C. Paterson, director of the 
Research Laboratories of the General Electric Co. 
Ltd., has had the honorary degree of doctor of 
science conferred on him by the University of Birm¬ 
ingham “in recognition of his many contributions and 
services to electrical science”. Dr. Paterson, who is 
now fifty-seven years of age, was for sixteen years 
a member of the staff of the National Physical 
Laboratory, where he established and administered 
the Electrotechnics and Photometry Divisions of the 
Laboratory until 1918. He then accepted the task 
under Lord Hirst of initiating the G.E.C. Laboratories 
atWembley. These have now grown so much in 
iim W M that they have a personnel of 500 
*ud cover a floor area of about 170,000 sq. ft. Dr. 


Paterson’s activities have not been confined to the 
Wembley Laboratories. He was president of the 
Institution of Electrical Engineers in the year of 
the Faraday celebrations (1931). He has been presi¬ 
dent of the International Illumination Commission, 
the Illuminating Engineering Society, and this year of 
the Institute of Physics ; he is also a vice-president 
of the Royal Institution and of the Royal Society 
of Arts, He has been Faraday lecturer of the Insti¬ 
tution of Electrical Engineers, Huxley lecturer of the 
University of Birmingham, and is this year Guthrie 
lecturer of the Physical Society. Whilst Dr. Pater¬ 
son’s activities in engineering and soienoe have 
covered a wide range, his chief personal contribu¬ 
tions and scientific papers have been in the fields of 
light and lighting. 
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Paleolithic Man in Brittany 

In view of recent reference to the fact that evidence 
of a Palaeolithic Age had not been found in Brittany 
(see Nature, Aug. 21, p, 329), it is of interest to note 
that M. R. Mazdres records in the current number of 
L'Anthropologic (47, 3-4) that h© has found a number 
of flint implements of that period, when examining 
the quaternary deposits of the cliffs in the bay of 
Sti Brieuc (C6te-du-Nord). The deposits include a 
lower and upper loess. Of these the lower, a gray 
loess attributed to the Hiss glaciation, is ravined by 
interglacial deposit* of marine origin, with an abun¬ 
dance of Buccinum reticulatum , and evidence of a 
superimposed raised beach at an altitude 8-9 metres, 
whioh would warrant an attribution to Mousterian, 
or Tyrrhenian II. Above this, and at times associated 
with traces of the raised beach, is the upper loess, 
showing evidence of two periods of deposition. In 
the earlier deposits of this phase were found a dozen 
flint implements of Mousterian facies, with flakes of 
diabase and other stone of the same technique in 
working, and the tooth of a reindeer. The use of 
stone other than flint is attributed to the scarcity of 
the latter material in the neighbourhood. The later 
deposits yielded two well-made oarinated scrapers of 
flint of Middle Aurignacian type. In the same 
horizon, but at another site, were found a reindeer 
tooth and the tooth of one of the Bovidae. The 
attribution of the upper loess to Wiirm I and Wflrm 
II is thus confirmed by the character of the contained 
implements. M. Maz6res points out that, modest as 
these finds are, they serve to indicate the existence 
of a palaeolithic milture in Brittany. This is now 
apparently recorded for the first time; but M. 
Mazdrea recalls that in 1926 Prof. Milon and the 
Abb6 Leclerc found ft mammoth tusk in the loess 
to the north of PhSneuf, near the location of the 
present finds, and with it were flints whioh have not 
been studied. 

Recent Archeological Excavations in Great Britain 

The continued examination of the neolithic barrow 
at Chilham, Kent, known as Julaber’s Grave, which 
is in course of excavation by Mr. R. F. Jessup on 
behalf of the owner, Sir Edmund Davis (see Nature, 
August 7, p. 228), has brought to light further evidence 
regarded aa conflrming local tradition. The occur¬ 
rence, among other finds, of equine bones and teeth 
(The Times, August 16) seems to afford some foun¬ 
dation for the belief that the remains of one hundred 
horses and one hundred men were buried in the 
barrow. An examination of the teeth, however, 
suggests that the horses may have been buried there 
at various times in a period of centuries. Excavation 
has ceased for this season, but will be resumed in 
July next, A five weeks* season of excavation at 
Milber Camp, Newton Abbot, conducted by the 
Devon Archaeological Society under the direction of 
Mr. F. 0 . Cottrill, leads to the conclusion that the 
camp was constructed in the last century before the 
Roman invasion for the purpose, it would appear, of 
commanding the junction of two important tracks, 
and that it Was abandoned when the Romans built 


a bridge over the river at Teignmouth. Among the 
finds brought to light in the course of the excavation 
were a polished stone axe, a sling stone, decorated 
spindle whorls and pottery. The site was reoccupied 
in the Middle Ages, probably by shepherds. 

Two food vessels, attributed to a date of about 
2000 B.c,, are reported to have been unearthed by 
workmen employed in the Fife Redstone Quarry, 
Belmullo, near St. Andrews. They were found at a 
depth of three feet below the surfaoe on the side of 
a hill. They stand about six inches high, have a 
diameter of about four inches, and are ornamented 
with a decoration of cord impressions. Operations 
at the Meare Lake Village, near Glastonbury, in 
Somerset, were resumed for the current season on 
August 23. Dr. A. Bulleid and Mr. H. St. George 
Gray are again in charge of the excavations, acting 
on behalf of the Somerset Archaeological and Natural 
History Society. Tho work of investigation this year 
will be confined to the central portion of the main 
group of dwellings of the East Village, upon which 
operations have been concentrated for tho last four 
years. Until four years ago the West Village hod 
been the principal site of excavation, A monograph 
baa been prepared and is about to be published on 
the results obtained in the period between 1910, 
when the systematic examination of this site began 
after the close of investigations at the Lake Village 
of Glastonbury, and 1933, when exoavation on the 
West Village was brought to an end. About half 
this part of the site had then been investigated. The 
excavations this year will be carried on for a period 
of four weeks. 

Excavations on the Roman Site at Wroxeter 

The Committee of the Wroxeter Exoavation Fund 
has issued an appeal for funds to enable it to continue 
excavation on the Roman site of Uriconium. Previous 
investigations have covered about ten acres of a total 
area of 200 acres. Excavations were undertaken 
last year on a small scale by the Shropshire Archaeo¬ 
logical Society. It is proposed to continue these 
excavations. Generous assistance has been given by 
Sir Charles Marston, who is president of the Shrop¬ 
shire Archaeological Society, and subscriptions have 
been promised by the Society of Antiquaries of 
London and All Souls’ College, Oxford. The excava¬ 
tion again will be directed by Miss Kathleen Kenyon, 
who was in charge last year. The objects of this 
season’s operations will be the further examination 
of the so-called Baths building by excavation on its 
north side, and the identification and exoavation of 
the east gate of the city. It is anticipated tliat these 
investigations will throw light on three important 
problems : the history of the defences, the plan of 
the city, and the line of Watling Street, which is 
here in dispute. Donations should be addressed to 
the secretary of the Fund, Mr. A. E. Cooper, 28 
Claremont Hill, Shrewsbury, 

Industrial Research in India 

The report of the Industrial Research Bureau, 
Government of India, for 1936-37, covers the work of 
the Industrial Research Council and the reewoh 
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work at the Government Test House as well oh the 
work of the Bureau (Delhi; Manager of Publications, 
1937. 14 annas; Is* 6d.) The Industrial Research 

Council is an advisory body, consisting of representa¬ 
tives and non-official nominees of the central, 
provincial and leading State Governments, which 
meets once a year to discuss policy in the co-ordina¬ 
tion and development of research. Programmes for 
road research have been approved by the Council, 
and the development of the manufacture of casein 
plastics has been considered both by the Council and 
by the Bureau. Industrial standardization and the 
compilation of a list of researches in progress or 
contemplated in industrial laboratories are also 
receiving attention, and a number of prizes have been 
awarded by the Council for papers bearing on 
industrial development. The research branch of the 
Government Test House which deals with the research 
programmes suggested by the Council and other 
problems referred to the Bureau has completed a 
preliminary investigation on the characteristics 
which affect the setting of red load paint. For 
accelerated weathering tests on various paints the 
weatherorneter, modified to give test conditions 
approximately to outside weather conditions at 
Alipore, has been used. 

Special apparatus has also btwri developed in 
India for accelerated life tests on dry cells and 
considerable attention has been devoted to the use 
of vegetable oils for internal combustion engines. 
A process has been developed for rendering castor 
oil miscible with mineral oils of known suitability for 
use in such engines, anti the effects of various anti¬ 
oxidants have been investigated. Steady progress 
has been made with the work of modifying the 
Morris and Lister engines and of equipping them 
with accessories to render the operating conditions 
fully controllable. Another section has been re¬ 
sponsible for important investigations on the pro¬ 
perties of petrol-benzole mixtures and the effect of 
changes in the composition of the benzole. A number 
of investigations on sand, lime, surkhi, clay, etc,, 
have been initiated. Good progress has been made 
with the design of the equipment for the proposed 
road test track at Calcutta. Separate chapters in 
the report deal with work on glass and on oils 
and soaps, the former including the improvement 
of glass furnaces and a survey of glass-making 
materials. 

Research in the Iron and Steel Industry 

At the request of the Board of Trade, the Import 
Duties Advisory Committee has conducted an inquiry 
into “The Present Position and Future Development 
of the Iron and Steel Industry", and its report, which 
is full of interest, has now been issued (Cmd. 15507. 
London : H.M. Stationary Office, 1937. 2s. net). 

The report is essentially concerned with economic 
conditions, but its authors recognize that both the 
present and the future of the industry are closely 
bound up with scientific control and research. They 
exp ress their satisfaction with the provision made 
for research and their hope that it wiH be further 


extended in the future. The total industrial sub¬ 
scription to the Iron and Steel Industrial Research 
Council for 1936-37 is estimated as £30,000. As the 
capital of the concerns estimated to be responsible 
for 86 per cent of the country's output of steel 
in 1936 is given as £126*7 millions, this cannot be 
considered an excessive allowance. Several of the 
large steel concerns have their own research labora¬ 
tories, involving a considerable expenditure, and 
these have actively collaborated in the investigations 
of the Council, thus making an indirect contribution. 
Full particulars of the research organization were 
furnished to the Committee by the Department of 
Scientific and Industrial Research in writing, but the 
seventy-three witnesses examined orally did not 
include a scientific metallurgist or a director of a 
research laboratory, and one would have welcomed 
a fuller appreciation in the report of the fact that 
the economies to be effected by scientific improve¬ 
ments—as, for example, in the field of refractories— 
are as important as the improvements in organiza¬ 
tion to which the report, thorough as it is, is almost 
entirely devoted. 

Far Eastern Conference on Rural Hygiene 

A Conference for Far Eastern countries on this 
subject was opened on August 3 by the Governor- 
General at Bandoeng, Java. This Conference was 
arranged by the League of Nations Health Organisa¬ 
tion under the presidency of Dr. T. Offringa, director 
of the Netherlands Indies Public Health Service, with 
Dr. J. Rajohman, medical director of the League 
Health Committee, as secretary, assisted by Dr. 
C. L. Park, director of the Eastern Bureau of the 
Health Organisation. The Conference is meeting in 
fivo sections, in which the following subjects will bo 
discussed : (1) health and medical services : the 

advantages and disadvantages of training 'semi- 
qualified’ or assistant doctors to assist the qualified 
medical staff, and possible alternatives; (2) rural 
reconstruction and collaboration of the population, 
with the view of improving conditions of life in rural 
districts, a policy favoured by the Government of 
India and other countries; (3) sanitation and 

sanitary engineering, including housing, water supply, 
latrines, refuse disposal and fiy control; (4) nutri¬ 
tion, a subject of importance in the East, for it has 
been estimated that 75 per oent of the population 
of Asiatic countries exist on a diet below the 
standards fixed by European science ; (5) measures 
necessary to combat specific diseases, such as 
malaria, plague, tuberculosis, hookworm infection, 
yaws and leprosy, and mental diseases; also drug 
addiction. 

The Science Museum 

Besides the usual statistical information regard¬ 
ing the number of visitors and attendances at 
lectures, notes on special exhibitions, on acquisitions 
and the progress of the five main divisions of the 
Museum, the annual report of the Advisory Council 
of the Science Museum for 1936 is of especial interest 
as it oontains a review of the growth and activities 
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of the Library* which is being developed as a National 
Library of Science. During the year, the Library 
was used by 22*000 readers, while the issues on 
loan of books and periodicals to Government depart¬ 
ments, scientific and technical societies, colleges, etc*, 
was 21,000. The Library receives more than 9,000 
current periodicals and the contents of these are all 
indexed, references to these and to other matters 
now running into millions. There are about 250,000 
books in the Library. “The two main fund ions of the 
Library,” the report says, “may broadly be stated as 
the acquiring of documents and making them readily 
available”, the latter consisting of cataloguing the 
volumes, maintaining indexes of their contents, pro¬ 
vision of the volumes to readers, loan servioe, supply 
of bibliographies, supply of photostat copies, and 
Library publications. There have been many valuable 
additions to the collections in the Museum, and during 
the year under review special exhibitions were arranged 
illustrating the progress of research at very low 
temperatures, the scientific aspects of smoke pollution 
of the atmosphere and the developments in electric 
illumination. 

Overhead Costs in Business Management 

One of the most difficult tasks for a business 
management, whether the concern be largo or small, 
is the adequate control of overhead costs. The usual 
classification of overhead expenses into salaries, rent, 
rates and taxes, legal expenses or the like is quite 
inadequate, because responsibilities cannot be tied 
up with the expenditure on these items, and generally 
there is no method of measuring the value obtained 
from the expenditure. In a valuable and thought- 
provoking report entitled “The Control of Overheads” 
(Mansfield House, 376 Strand, W.C.2. &#.), prepared 
by a committee of the Management Research Groups, 
the subject is examined with the aim of securing 
effective control through localization of responsibility. 
To secure this, the report recommends the division of 
all overhead expenditure into a series of functions or 
services, each of which would be in oharge of one 
person, thus permitting tho fixation of responsibility. 
In order to assess the value of the work done by each 
section of the organization, its cost must be related 
to the volume of the work done and to the value or 
quality of that work; and for this purpose various 
ratios or ‘yard sticks* are suggested in the report. 
The essential requirement is that responsibility for 
functional oosts should be invested in persons, and 
to ensure that personnel shall cover each of the 
functions, it is most desirable that on organisation 
chart should be constructed. Budgetary control is 
an excellent method of reviewing expenses in advance 
and making comparisons immediately results are 
available. Costs, however, may be rendered useless 
as a means of measuring efficiency because of plant 
working under capacity owing to insufficiency of 
orders. The report, therefore* recommends that the 
costs be ‘purified* of the cost of idle plant by the 
abstracting and debiting of all such expenses to a 
non-productive account* which is earned straight on 
the trading account. 


Economics of Wages and Price Levels 
In an address before the Economic Reform Club* 
London, on June 30, entitled * ‘The ‘Economic Reforms 
Required for Icasting Prosperity and Peace*’ which 
has now been issued in pamphlet form (Economic 
Reform Club, 61 Great Cumberland Place, London* 
W.l. 9d.), Mr. A. G. McGregor stresses the supreme 
importance of reform in wages regulation in securing a 
steady purchasing power of the pound. He urges that 
the method of adjusting wages by industrial dispute 
should be abolished and replaced by direot govern¬ 
ment control to adjust wages in accordance with the 
price level. This would in the first instance involve 
raising wages and salaries to a level which would 
bring consuming power in step with productive 
power, and thereafter the wages board would main¬ 
tain the proper relation between wages and price 
level. He stresses the point that bankers should be 
relieved of all responsibility over the general price 
level and outlines the functions of a rational banking 
policy designed to accommodate industry and com¬ 
merce with the necessary funds but under rules 
which eliminate any monetary influence on the price 
level. He contends that if wages and salaries are 
controlled in the way indicated so as to secure a 
satisfactory equilibrium between consuming power 
and productive power, economic liberty is no more 
affected than individual freedom in general by the 
ordinary government responsibility for maintaining 
law and order* and also that the higher wages and 
internal consuming power would assist the export 
trade. 

Purchasing Power with a Managed Gold Standard 
In a pamphlet entitled “A Managed Gold Standard” 
(W. Heffer and Sons, Ltd.* Cambridge), E. A. Meyer 
urges that unemployment and economic distress are 
due to lack of purchasing power. The State’s lack 
of purchasing power has necessitated higher taxes, 
which have further decreased the citizen’s purchasing 
power. This lack of purchasing power is due to lack 
of counters, or money* used for exchanging one man’s 
labour for another’s, caused by the inability of an 
inflexible money standard to keep pace with a 
continuous rise in prices. He advocates accordingly 
a managed gold standard based on the monopoliza¬ 
tion by the State of the note issuing bank of the 
standard (gold), and the fixation of the standard’s 
money value by an international commission which 
should revise this value periodically according to tho 
need of the world’s productive ability to ensure the 
standard’s flexibility. The managed standard will 
instantly increase the purchasing power of the State 
by increasing its right to issue countars without risk 
of devaluation, and this increased purchasing power 
by permitting decreased taxation will increase the 
purchasing power of the citizen as well as thus 
stimulating industrial and commercial prosperity* 
Unemployment will be further diminished or dim* 
mated by the increased ability of the State to initiate 
public works. The managed gold standard oouldbe 
- introduced if a few countries only agreed to do so, 
. since other samtiki wtnld be bond to follow, > 
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The Television Cable 

In the Engineering Supplement to the Siemens 
Magazine of June, Mr. A. Rosen describes the London 
television cable which joins the Alexandra Palace 
studio to Broadcasting House and goes thence to the 
Whitehall Telephone Exohange, Success is being 
achieved and provincial cities are looking forward 
to having broadcast television services. It is prob¬ 
able that eventually there will be a network of tele¬ 
vision cables interconnecting the studios and trans¬ 
mitters throughout the country, similar to the grid of 
the programme circuits which now exists for sound 
broadcasting. Television is analogous to telephony. 
In telephony the voice soumls are converted by the 
microphone into equivalent alternating currents; 
these are transmitted to the receiving loud-speaker, 
whore they are converted back to the voice sounds. 
Similarly the visual image is converted by the 
television camera into equivalent electric currents 
which are carried to the receiver where the cathode 
ray tube converts them back to the visual image. 
In both cases the transmission between sender and 
receiver can be effected over a metallic circuit, or 
by a radio link or by a combination of the two 
methods. 

The chief points of difference between the two 
transmissions concern the band of frequencies which 
have to be transmitted. In telephony, for music it 
suffices to transmit ourrente of frequency lying 
between 50 and 10,000 cycles to get excellent results. 
The television camera generates a much wider band 
of frequencies. In the Marconi-E.M.I. system, the 
frequencies range from zero to more than two million 
cycles. This necessitates the use of a correspondingly 
high carrier frequency for radio television trans¬ 
mission. The B.B.C. is to be congratulated on its 
notable achievement in televising the Coronation 
procession. This was the first successful high-defini¬ 
tion relay in the world. The E.M.I. and Siemens 
gave valuable assistance to the B.B.C. in carrying 
Out this enterprise. The author states that for trust¬ 
worthy transmission between points more than 
25 miles apart cables are necessary. Radio links also 
are liable to be affected by ‘man-made’ disturbances 
such as the radiations produced by the ignition 
systems of motor cars. 

The Electrification of the Rigi Railway 

It is now sixty-six years ago since the first rack 
railway in Europe, the Rigi railway, between Vitznau 
on the Lake of Lucerne and the top of the Rigi, was 
opened, It wiU be electrified in the autumn of the 
present year and will be brought into line with the 
latest modem requirements. The new motor-coaches 
will be light and comfortable, and the increase in 
■ speed. will shorten the trip considerably. Fewer 
employees will be required as the preliminary work 
done ha starting up the steam locomotives will be 
done away with and because it is easier to supervise 
electric vehicles. One-man control also suffices in 
the When peak track carnations 

oocursbtne of the existing steam locomotives can be 
used, and these are kept as a useful stand-by. The 


electric equipment of the motor-coaches will be built 
by Brown, Boveri and Co., Ltd., Baden, while the 
mechanical part and coaohwork will be constructed 
by the Swiss Looomotive Works at Winterthur. 
Direct current will bo used at a pressure of 1,500 volts 
and the average running speed will be about nine 
miles per hour. On the up-grade, the highest running 
speed is about eleven miles an hour and on the down¬ 
grade about seven miles an hour. The difference in 
altitudo between the Vitznau and Rigi Kulm stations 
is about 4,300 feet, and the steepest gradient is 25 per 
cent. In the Brown Boveri Review of March, diagrams 
of the new coaches are shown. The braking devices 
comprise electric resistance braking as service brake 
on the down-grade and two hand brakes independent 
of one another and actuated by spindle from either 
driver cab. When the brake is applied on the up¬ 
grade it prevents the coach running backwards should 
the current fail. There is also an overspeed brake 
which operates on a brake drum on the motor and 
only acts on down-grade running. In emergencies 
it is put into action by a safety device. 

The House-Rat in the United States 

Although the blaek rat (RaUus rattus) still pre¬ 
dominates in the southern States, particularly in 
Florida and the States bordering the Gulf of Mexico, 
throughout the States in the temperate zone it has 
been displaced by the brown rat (RaUus norvegwue) f 
which appears to have been introduced about the 
beginning of the American Revolution, in 1775. Now 
the rat population is enormous—in Texas some years 
ago 153,720 rat tails were collected in six weeks; 
in Georgia, Alabama and Texas during the typhus 
fever control campaign in 1934, it was estimated that 
7,500,000 rats were destroyed on 747,608 premises 
treated, or approximately two rats for every person 
living on the premises. The total economic damage 
done by these pests is enormous. In the course of 
one of its inquiries, the Biological Survey received 
14,650 replies from farmers co-operating in rat 
campaigns, and the annual losses therein reported 
averaged 35 dollars a farm, while a computation of 
the grand total of loss throughout the United States 
eaoh year is 189 million dollars. In addition, rats 
are seriously concerned in the conveyance of certain 
diseases among human beings and domestic stock, 
and in an effort to arouse co-operative measures of rat- 
control, the U.S. Department of Agriculture has 
published an eighteen-page circular (No, 423, Jan* 
1937) on “The House Rat”. 

Migrations of Salmon 

At a meeting of the Washington Academy of 
Sciences held recently, a discussion on the homing 
migrations of salmon was opened by Prof. Henry B. 
Ward. According to a report by Science Service, of 
Washington, D.C., he said that the return of salmon, 
generation after generation, to their ancestral breed¬ 
ing grounds, is a response to definite stimuli, amongst 
which be regards temperature as being the most 
powerful. Swiftness of current has also some effect in 
guiding the fishes, although relative acidity of the 
water seems to have no influence. But if It be 
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admitted that salmon return to the streams where 
they were born—and there is much evidence sup- 
porting that view—it cannot be admitted that either 
the temperature of a particular stream or the swift¬ 
ness of its current remains constant. It is difficult 
to understand, therefore, just how these variable 
factors can guide migrating salmon, not to a specially 
oold or swift stream, but to a particular stream the 
one outstanding character of which is that they were 
born there. 

U*S, Zoological Expedition to Far East 

A FAUTY of scientific workers from Harvard and 
Johns Hopkins Universities has sot out with the 
intention of making a survey of the birds and 
mammals of Siam, Borneo and Sumatra (Science 
Service, Washington, D.C.), The results should be 
of special significance, for the programme includes 
study of the social life of some of the most interesting 
of the higher monkeys. In the jungles of Siam, the 
habits of the gibbons will be observed for three or 
four months by Dr. Carpenter ; other members of 
the expedition will carry out parallel observations in 
British North Borneo on orang-utans, gibbons and 
proboscis monkeys ; while, later, in the mountains 
of northern Sumatra, orang-utans will be studied in 
the national park reoently set aside by the Nether¬ 
lands Goverament to protect this rapidly disappearing 
animal. It is expected that the study of the social 
habits of these creatures may throw light upon the 
problems of man’s social and physical evolution. 

Radio-Therapeutic Treatment of Cancer 

The Ministry of Health has issued an important 
publication on cancer treatment entitled “Cancer : 
Memorandum on Provision of Radio-Therapeutic 
Departments in General Hospitals”, by Lieut.- 
Colonel Smallman (Raps, on Pub. Health and Med, 
Subjects, No. 79. London ; H.M. Stationery Office. 
9d. net). A principal reason for the preparation of 
this memorandum is the growing use of radium and 
X-rays in the treatment of cancer, in substitution 
for, or in conjunction with, surgery. As a result, 
hospitals in which cancer patients are treated need 
to be specially equipped and staffed for this part of 
their work. The memorandum emphasises the 
importance of team work, and that the radio- 
therapeutic department should be in close touch not 
only with the surgical department, but also with 
other departments (gynecological, pathological, etc.) 
provided by the hospital of which it should form an 
integral part. It concludes that a general hospital 
should contain some three hundred beds if It is to 
make reasonably full use of radiation treatment 
facilities. Plans are given for the lay-out of a radio- 
therapeutic deportment, the various features of which 
are explained in the text. The memorandum discusses 
how those hospitals which cannot provide full oanoer 
treatment facilities oan be enabled to make use 
of other hospitals in which full facilities exist. 
Appendixes contain the reco mm endations of the 
British X-Ray and Radium Protection Committee 
and of the Radium Commission on the care and 
nuStody of radium. 


Physics at Harvard 

The volume of “Contributions’* from the Physical 
Laboratories of Harvard University for 1935 is again 
of quarto form and consists of reprints without change 
of pagination, of fifty-seven memoirs by members of 
the staff, fellows and students which have appeared 
in scientific periodicals such as the Physical Review, 
the Proceedings of the American Academy, the Review 
of Scientific Instruments , during 1935 and the first 
two months of 1936, The quarto form allows the 
inclusion of the large double column pages of Indus¬ 
trial and Engineering Chemistry, but gives very wide 
margins to the single column pages of the Proceedings 
of the Academy. Work on the physical properties 
of materials at high hydrostatic pressure accounts 
for seven or eight of the memoirs, and special interest 
is attached to Prof, P. W. Bridgman’s method of 
securing measurements at 50,000 atmospheres pres¬ 
sure in steel vessels whioh normally rupture at 
20,000 atmospheres. Atomic physics accounts for 
about a dozen memoirs, of which that on the quantum 
theory of valence by Prof. Van Vleok and Dr. Sher¬ 
man, a fellow of the National Research Council, 
reprinted from Reviews of Modem Physics , may be 
mentioned. The whole volume bears evidence to the 
active part Harvard is taking in the advance of 
knowledge. 

Field Work of the Smithsonian Institution in 1936 

The preliminary survey of recent field work of the 
Smithsonian Institution (“Explorations and Field- 
Work of the Smithsonian Institution in 1936.“ 
Washington, D.C., 1937 ; pp. 100 ) covers nineteen 
investigations, beginning with Dr. G, C. Abbot’s 
“Exploring Solar Power Possibilities” and including 
research in geology, palaeontology, zoology, botany 
and anthropology, the last-named predominating with 
seven investigations, mostly archaeological. Of these 
last, Dr. Hrdltfka’s explorations of sites on Kodiak 
Island, Alaska, and the Aleutian Islands have 
attracted no little attention, not only on account of 
the exceptionally large number of antiquities brought 
back by this year’s expedition, but also by the 
collection of mummified human remains from 
Kagamil, Dr. Henry B. Collins, jun,, by his excava¬ 
tions at Bering Strait, has succeeded in determining 
beyond question the place of the Thule culture in the 
oultural succession at this gate of entry of man into 
the American continent—an important contribution 
to the Eskimo problem—and also has arrived at the 
conclusion that there k little hope of discovering any 
trace here of the passage of early man prior to the 
Eskimo, owing to physiographic changes. Further 
investigations by Dr. Frank H. Roberts, jun., on 
sites of the Folsom culture in Colorado and on a new 
site in Iowa discovered in 1935, the easternmost 
ooeutrsnoe noted of the true Folsom stone point, 
have yielded new data bearing on the occurrence of 
this early type of the American stone age. It k now 
established that Folsom man was contemporary 
the extinct camel, and also that he lived befestre, m 
well as at the same time as, the thick growth of 
vegetation which preceded the pre a o nt oandttkm *»£ 
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aridity in the south-western area. This points to an 
antiquity even higher than that indicated by previous 
evidence. 

Liverpool Naturalists' Field Club 

The seventy-sixth Annual Proceedings of the Liver¬ 
pool Naturalists’ Field Club, recently issued, covers 
the year 1936. The botanical notes include a summary 
by Mr. J. D. Massey of ninety new plant stations in 
the area recorded in the past four years since the 
compilation of Dr. Green’s last “Flora of Liveipool”, 
while Mr. W. S. Laverock, the botanical referee, 
describes the finding of deadly nightshade (Atropa 
belladonna) at Eastham, adder’s tongue forn ( Ophio - 
gloemm vuUjatum) near the Manchester Ship Canal at 
Mount Manisty, young sycamore trees with variegated 
foliage at Irby woods, and other incidents of the 
field meetings of the year. The year’s ornithological 
records, compiled by Mr. Eric Hardy, the ornitho¬ 
logical referee, include a water-pipit, ruffs, a part- 
.albino pied wagtail, curlew-sandpiper, little stint, 
greens hanks, green-sandpipers and a very late (Nov¬ 
ember 28) yellow wagtail at Liverpool Sewage Farm, 
the latter (after a fog spell) a day later than the 
previous latest record in Britain ; crossbills in the 
Ainsdale-Freshfield pinewoods in winter, a scaup 
wintering at the Botanic Park, Liverpool, puffins, fork - 
tailed petrels and mergansers in the l)ee Estuary, a 
redwing summering in Knowsley Park and the nesting 
of the Canada goose and little grebe at Kirkby Dam, 
lesser black-backed gull and curlew at Simonswood, 
oyster-catcher and rock-pipit by the Ship Canal below 
Eastham, shoveller at Burton, grasshopper-warbler 
at Inoe and Gay ton in Wirral, and blackcap in 
Knowsley Park. The long-tailed duck is reported in 
full summer plumage feeding on crabs in West Kirby 
marine lake in mid-May. There are also the results 
of surveys carried out in the area for the British 
Trust for Ornithology, etc. The Committee reports 
an increase in membership during the year, the 
formation of a junior section, and an appeal for the 
Ornithological Fund, 

Review of Agriculture 

The Royal Agricultural Society of England (16 
Bedford Square, London, W.C.l) has published its 
ninety-seventh volume, which includes, as last year, 
the “Farmers’ Guide to Agricultural Research”. The 
latter consists of a review of research work in various 
branches of agriculture, each section being con¬ 
tributed by a recognised authority on the subject. 
The journal also contains a number of special articles 
on important questions such as housing the agri¬ 
cultural worker, labour, power and equipment in 
arable farming, the improvement of hill grazings and 
the technique of modem field experiments. On the 
animal ride are articles dealing with the control of 
sheep ticks and systems of housing for pigs. The 
series on notable farm enterprises is continued, the 
Cambridge University Farm and Mr, Clyde Higgs’s 
dairy farms being described in this number. The 
eecrioznios of fuming are represented in an article 
on changes in beef imports before and after the 
Ottawa Agreement. The price of the journal » ifiri 


British Scientific and Technical Books 

A select list of standard British scientific and 
technical books has been issued by the Association 
of Special Libraries and Information Bureaux. The 
list has been compiled at the request of the British 
Council and is planned as a guide in selecting books 
for a library. It is limited to about 300 works and 
is not a complete bibliography of the subjects covered, 
books out of print being omitted. Agriculture and 
medicine have been deliberately omitted, and the 
main purpose of the list is to assist in the choice 
of a collection of British scientific and technical books. 
Under each main section the books, so far as possible, 
are placed in a logical sequence of subjects, and it is 
intended that the A8LIB book list should provide 
a convenient means of keeping the select list up 
to date. The list contains a foreword by Sir William 
Bragg and an introduction by Sir Richard Gregory. 
The price of the list is 2#. to subscribers of the 
ASLIB book list and 2«. 6 d. to non-subscribers. 

Preliminary General Catalogue of Comets 

Vol. 1, No. 4 of Publications of (he Ktuasan 
Observatory contains a catalogue of comets from the 
year 467 ».c. to the year a.i>. 1936. The number of 
comets listed is 467, and in each case the best available 
orbit with its reference source is given. The present 
catalogue is the revision of a catalogue published in 
1931 by Prof. Issei Yamamoto in the Astronomical 
Yearbook of the Oriental Astronomical Association, 
printed in Japanese. This revised edition of the 
catalogue by his son, Prof. A. S. Yamamoto, who 
contributes a preface in English, will be very useful 
to all students of cometary orbits. A more compre¬ 
hensive genoral catalogue is in course of preparation 
by these authors. 

Memorial to Sir Walter Morley Fletcher 

An acoount of the memorial to the late Sir Walter 
Morley Fletcher, secretary of the Medical Research 
Committee and Council in 1914-33, printed for the 
trustees of the memorial fund by the University 
Press, Oxford, has been issued to subscribers to the 
fund. It is illustrated with two plates, one of Miss 
Dora Clarke’s posthumous portrait bust of Sir Walter 
Fletcher, photographed from the clay model, the 
other of a comer of the library of the National 
Institute for Medical Research with the finished 
bronze in position. After meeting the cost of this 
personal memorial, the balance of the fund is to be 
applied for a Walter Fletcher Memorial Laboratory 
at the Farm Laboratories of the National Institute 
at Mill Hill. The printed account contains apprecia¬ 
tions of Sir Walter Fletcher by Prof. G. M, Trevelyan 
and Sir Gowiand Hopkins. 

Rehabilitation of Persons Injured by Accidents 

The Inter-Departmental Committee on the Re¬ 
habilitation of Persons injured by Accidents, set up 
jointly by the Home Office, Ministry of Health and 
Scottish Office, has issued an interim report (H.M. 
Stationery Office. 4d. net). This report deals par¬ 
ticularly with the organization of “fracture clinics”. 
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The object aimed at is the covering of the country 
with a network of services, for the most part attached 
to existing hospitals, and based upon a report issued 
by the British Medical Association in 11135. The 
need for such a service will be appreciated when it 
is stated that more than 201,000 new cases of 
fractures were treated at voluntary and municipal 
hospitals in Great Britain during 1935. 

Science and the Life of the Community 

At the meeting of the General Assembly of the 
International Council of Scientific Unions last May, 
« resolution from the Royal Amsterdam Academy of 
Sciences was adopted (with some modifications) for 
the appointment of a committee to examine various 
questions concerned with the practical application of 
scientific results in the life of the community. That 
committee has now boon constituted as follows: 
Prof, J. N. Brdnsted (Copenhagen), Prof. J. M. 
Burgers (Delft), Prof. S. Chapman (London), M. 
Establier (Paris), Prof. B, NemeS (Prague), M. Francis 
Perrin (Paris) and Prof. F. J. M. Stratton (Cam¬ 
bridge). 

Return of a Large Sunspot 

Thk leader sunspot of the extensive group, visible 
from July 22 until August 4, lias returned to view, 
the following component having in the meantime 
disappeared. The area of this leader spot was about 
1000 millionths of the sun’s hemisphere on August 20, 
and on the following day, although the spot was not 
very far on the disk, it could be seen with the naked 
eye. The date of central meridian passage is 
August 25*3, and the sun’s west limb will be reached 
on August 31. Since the spot is situated in fairly 
high latitude (33° north), its drift backwards in 
longitude is very marked as compared with the 
angular rotation of the standard meridian (Carring¬ 
ton’s) used in computing sunspot, positions and which 
is given by the mean of sunspots in solar latitude 
15°-16° north and south. 

The Night Sky in September 

On September 23 at ll h U.T., the sun enters the 
sign Libra (the autumnal equinox). In the latitude 
of London, the night is then more than hours 
longer than at the time of the summer solstice. The 
moon is now on September 4 at 22*9 h and full (the 
Harvest Moon) cm September 20 at ll*5 h , Con* 
junctions with the planets take place as follows : 
with Venus on Sept. 2 at 8 h ; with Mercury on Sept. 6 
at 5 h ; with Mars on Sept, 12 at 18 h ; with Jupiter 
on Sept. 15 at 6 h and with Saturn on Sept, 21 at l h . 
Anoccultationofthostar 5 Sagittarii (magnitude 3*0) 
occurs on September 14, the disappearance being 
visible from Greenwich at I8 h 37*5 m . On Septem¬ 
ber 24, Venus approaches the bright star Regulus, A 
olose appulse of Mars to the 9th magnitude star 
CM, 11850 will bo visible from South Africa on 
September 7 at about I7*0 h TXT, During the month, 
Finsler’s comet in the constellation Virgo continues 
to move southwards. The following ephemeris is 
ipven by Dr. A, D, Maxwell’s orbit of the comet: 
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There is a faint comet, discovered by Hubble on 
August 4, in the south-east region of Aquarius. 
Positions for Encke’s comet (passing from Aries to 
Triangulum) and for comet Grigg-Skjellerup (passing 
from Ophiuohus to Serpens) will be found in the 
“B.A.A, Handbook”. (3 Porsei (Algol) is now becom¬ 
ing well placed in the late evening for observing the 
variability of its brightness. The ohange in light is 
beat seen about 1*5 hours before and after the 
following times : Sept. 5 d 03*6 h , Sept. 8 d 00*3 h , 
Sept. 10 d 21*l h , Sept. 28* (>2*0 l » and Sept. 30 d 22*8\ 
Meteors, the radiant of which is a little south-east of 
t Persei, may be looked for from September 7 until 
15. The night sky during this month offers an un¬ 
equalled range of various objects within reach of 
binoculars or small telescopes. In the middle of the 
month about 21 b , the cluster of the Pleiades will be 
seen rising in the north-east. (All times are given in 
U.T,: add 1 hour to convert to Summer Time.) 

Announcements 

The bicentenary of the birth of Luigi Galvani will 
be celebrated on October 18-20 by the town and 
University of Bologna and the Italian Society of 
Physics. 

Db. Max Wkstenhofeb, professor of general 
pathology and pathoiogioal anatomy in the Univer¬ 
sity of Berlin, has been elected an honorary member 
of the Medical Association of Kinesiology at Buenos 
Aires. 

Db. Wbbnbr Kuhn, extraordinary professor of 
physical chemistry at Carlsruhe, has been appointed 
full professor at Kiel in succession to Prof. Schwarz, 
who has been transferred to the chair of chemistry 
at. KOntgsberff. 

In the famous Bialowiesa National Park in Poland, 
a census of the game animals was carried out during 
the winter 1930-37, and the following oount was 
made : stags 35, deer 78, wild boar 50, wolf 4 (tem¬ 
porary immigrants), lynx 7, fox 8, badger 10, otter 4, 
marten 5, polecat 19, hare about 80, woodgrouse 30 
(JCuwriolny Biuktyn Irtformacgjny, 29; 1987), 

An informal meeting to discuss how ffcr scientific 
workers can help towards the planning of the land 
of Great Britain, which is one of Hie important topics 
of discussion this year at the meeting of the British 
Association, will be held at Nottingham by the 
Research Co-ordinarion Committee (LePlay House, 
85 Gordon Square, W.C.l ) at the suggestion of the 
Association of Seieittffio 


NATURE 



August 28, 1937 


NATURE 


359 


Letters to the Editor 


The Editor does not hold himself responsible for opinions expressed, by his correspondents , 
He cannot undertake to return f or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communioatwns. 

Notes on points in some of this week’s letters appear on p. 366. 
Correspondents are invited to attach similar summaries to their communications. 


Biological Effects of the Rays produced by a Cyclotron 

Biological effects of neutron'rays from a cyclotron 
have been reported, on the change of blood pictures 
in living rats by Lawrence and Lawrence 1 , on tho 
retardation of the germination of wheat seedlings by 
Zirkle and Aebersold 2 , and on the fatal dose of the 
sarcoma 180 by Lawrence, Aebersold and Lawrence 8 . 
They compared the effects of fast neutrons with those 
of hard X rays, and found that neutrons are, in fact, 
biologically, much more effective than in the case of 
X-rays. 

Apart from these questions of the action of neu* 
trons, we have been engaged in making experiments 
on histological changes in the organs of a mouse, 
irradiated with rays produced by boml>arding a 
beryllium target with 2*8 MeV. deuterons from the 
cyclotron in this Institute. 

Healthy male mice weighing 13-17 gm. were 
ohosen for use because of their small size, which 
made irradiation possible in the limited space avail¬ 
able in tho cyclotron. A glass cylinder, 2 mm. in 
wall thickness, 46 mm. in diameter, and 106 mm. in 
length, was divided into two parts by a glass plate 
inserted along the axis, one animal being put in each 
of the partitions. The cylinder was placed in tho 
observation chamber of the cyclotron, and the two 
mice were irradiated simultaneously under the same 
conditions. The animals were kept at an equal mean 
distance of about 8 cm. from the beryllium target. 
The irradiation was continued for four hours with 
mean deuteron current of 0-4 microampere. 





Ficl 1 v 

(a) Irradiated spleen; {6) non-irradiatkd spleen. 

As was shown in the laboratory of one of us* 
lustcdop^l change of the spleen in the rat, irradiated 
write X-rays, oan be observed best about ten hours 
after the beginning of irradiation 4 . 

the animal was dissected; the spleen and testes 


were taken out, the former being fixed in Helly 
solution and stained with haematoxylin and oosin, 
while the latter was fixed in Champy solution and 
stained with Hoidenhain’s iron-hiematoxylin as usual. 

Fig. la shows a follicle of the spleen in the irradiated 
animal, and Fig. 16 the same part of the non- 



<a) (b) 

Fia. 2. 


{a) Irradiated testicle ; (6) non .irradiated testicle. 


irradiated one ; in the former, one can observe the 
remarkable decrease in the number of lymphocytes. 
Moreover, a large number of strongly stained dote in 
the same picture shows the destroyed particles. 

In testicles, cells in the various stages of the 
spermatogenesis are more or less affected and 
destroyed, but interstitial cells, Sertoli’s cells and 
spermatozoa are relatively intact. Further, one can 
observe in Fig. 2a that there is a diminution in 
radiosensitivity in passing through the various stages 
from spermatogonia to spermatozoa. 

In conclusion, our thanks arc due to Prof. 8. 
Nishikawa and Dr. Y. Nishina for their interest in. 
this work, to Mr, T. Yaeaki and Mr. 8. Watanabe 
for their assistance in the physical work, and to Dr. 
W, Nakahara for his hospitality in keeping our mice. 
We wish to thank the Japan Wireless Telegraph 
Company for the electromagnet and other equip¬ 
ments used for the cyclotron, and Mitsui Ho-onkwai 
Foundation and Tokyo Electric Light Company for 
financial support. 


Nuclear Research Laboratory, 
Institute of Physical and 
Chemical Research, 
Tokyo. July 13, 


M. Nakaidzumi. 
K. Mur ati. 

Y. Yamamuba. 


1 Lawrence, J. H„ and Lawrence, E. 0., Proc. Nat. Acad. Sci., tt, 
124 (IMS). 

8 Ziritk, K. £., and Aebereold, P, Proe. Nat. Asad, AH., 96, %H 

(iwv 

* Lawrence. J. H., Aebcmold, P. C,, And Lawwhk*, %, 0., Proe. 

*. n, r .— 


Nat. Am*. 


w* aw*>. 


tnmen 





360 


NATURE August 28, 1937 


The Magnetic Field acting upon Neutrons inside 
Magnetized Iron 


F. BtooH 1 has recently discussed the nature of the 
magnetic forces between electron and neutron and 
suggested a quantitative Investigation of the magnetic 
scattering of slow neutrons. We have tried an 
alternative way of getting some information on these 
forces by studying the precession of slow neutrons 
inside magnetized iron, in order to decide whether 
the magnetic field H or the magnetic induction 
B =*(1 -f 4 ttx) ,H (x being the susceptibility) determines 
the angle of precession*. 

In two previous letters 8 , evidence has been given of 
the precession of polarized slow nmatrons passing 
through a magnetic field which is perpendicular to 
the direction of polarization. In consequence of the 
inhomogeneity of the thermal neutrons (O-noutrons) 
this precession leads to depolarization, the slower 
neutrons processing more because they stay longer in 
the field. Polarized 0-neutrons originating from 
paraffin cooled down to 90° K. should bo practically 
depolarized after passing through 7 mm. of a field of 
85 gauss. On the other hand, a held of 2-8 gauss 
along the same path will give an average precession 
angle of about 16° only and very little depolarization 
of the neutrons. 

In our experiment, C-neutrons at 90° K. were 
allowed to paas through an iron polarizer and an 
antiparallel iron analyser, both magnetized to 14,000 
gauss. The stray field outside those two iron bars 
was less than one gauss. A long coil was interposed 
between polarizer and analyser, its axis, the fields in 
the iron bars and the neutron beam being mutually 
perpendicular. The path of the beam within the coil 
was 7 mm. Currents producing 2*8 or 35 gauss inside 
the coil were switched On alternately. Taking more 
than 600,000 counts with a boron chamber (50 per 
cent of which were due to C-neutrons) wo obtained 
(0*83 ± 0*26) per cent more counts with 35 gauss in 
the coil than with 2*8 gauss, This is the order of 
magnitude to be expected for the polarization effect 
according to our previous experiments. 

An iron sheet of 0*15 nun. thickness was then 
placed inside the coil and the magnetic circuit was 
closed by connecting the ends of the sheet by means 
Of an iron yoke. Another 800,000 counts were taken 
using the same currents as before. The difference 
between the number of counts with the high and the 
low field was only ( -0 *05 ^0* 24) per cent this time. 
It is seen that the polarization effect had disappeared. 

We conclude from this experiment that the lower 
field is sufficient to depolarize the neutron beam 
entirely when the iron sheet is interposed. Since the 
path of the neutrons within the iron sheet (where 
depolarization must have occurred) was only 0*15 
nun,, the precession of the neutrons inside the iron 
has to be accounted for by an ‘effective field 1 of 
^ 500 gauss or more. The field strength H in the 
iron was 2*8 gauss only, the induction B was 
^ 15,000 gauss; hence B f or at least 0*03 must 
have acted upon the neutrons inside the iron. 

O. R. Frisch. 

Institute of H, von Halban, jun. 

Theoretical Physics, Jobokn Koch. 

Copenhagen. 

August 5. 


1 Wocfc, ftw., a, m (1W7). 

* problem of the dt, 

* l*s. we and tm 


__ of tleotrona Iratte 
v. WeMoker, Amt, 4, 


The Initial Stages of Glycolysis in Muscle 
Extracts 

Wb have already made a preliminary report 1 on 
the preparation from rabbit muscle, by a method 
involving repeated extraction with phosphate solu¬ 
tion, of solutions of the glycolytic enzyme system, 
which appear to be more ' free from associated 
co-enzymes than are extracts prepared by other 
methods. The extracts convert starch to lactic acid 
in the presence of muscle Kocfwaft , but do not do so 
in the presence of adenosine triphosphate, magnesium 
ions, cozyrrmae and a trace of hexose diphosphate ; 
an account of their properties, with the evidence of a 
participation of a new co-enzyme, will shortly bo 
given in detail elsewhere. 

In view of the current interest in the earliest stages 
of the transformation of polysaccharide in muscle 
extracts 8 , we should like to direct attention to the 
behaviour of the extracts referred to above, in the 
presence of the co-enzymes, namely, adenosine 
triphosphate and magnesium ions, which have been 
regarded by most workers as effecting the initial 
phosphorylation in the chain of reactions. The 
points of interest are as follows : 

(1) When magnesium ions alone have boon added 
as co-enzyme, no esterification of phosphoric acid 
has ever been observed. 

(2) When in addition to magnesium ions adenosine 
triphosphate is'also present, rapid esterification takes 
place, and the ester formed consists at first wholly 
of an easily hydrolysable ester with the properties of 
the hexose-1-monophosphorio acid recently described 
by Cori and Cori*. In the later stages of the incuba¬ 
tion the total amount of esterification increases 
more slowly and the easily hydrolysable ester is 
gradually converted into hexose-6-monophosphate. 
No other ester appears to be formed under these 
conditions. 

(3) The rate of formation of the easily hydrolysable 
ester is roughly the same over a range of adenosine 
triphosphate concentrations from M/1,000 to-M/10,000, 
is slightly less with M/50,000 and reduced to about 
one quarter with M/200,000 adenosine triphosphate. 
The amount of adenosine triphosphate required- is 
therefore much less than that necessary for glycolysis 
as a whole to take place with optimal speed, and the 
amount of ester formed is far in excess of that which 
could b© formed by simple transference of phosphate 
from the added adenosine triphosphate to the starch. 
If the mechanism were of this kind, continuous 
rephosphorylation of adenosine diphosphate or 
adenylic acid would have to take place, and no means 
of bringing this about seems to be present. No lactic 
or pyruvic acid is formed, so that the possibility of 
rephosphorylation from phosphopyruvic acid is 
ruled out. Adenylic acid itself brings about no 
esterification. 

(4) The conversion of the hexose-1-monophosphate 
into he xose-6 -monophosphate is much accelerated by 
the addition of a trace of hexose diphosphate. 

The results described above are not in agreement 
with those reported from Fames’* laboratory*, where 
esterification in the absence of any added oo-enzyme 
was observed, or with those of Lehmann and 
Needham 1 , who were able to confirm the findings of 
the above -mentioned school. The possibility that 
starch behaves differently from glycogen in this 
respect is being investigated. But since an easily 
measurable esterification is produced even by 
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M/200,000 adenosine triphosphate, one hesitates, in 
view of the well-known difficulty of eliminating 
co-enzyme completely from the enzyme system, to 
accept the evidence for esterification without oo- 
enzymic intervention which lias so far been provided. 

L, P. Kkndal. 

L. H. Stickland. 

Department of Experimental Pathology 
and Cancer Research, 

School of Medicine, 

Leeds. 

July 28. 

1 Keudil and Stlcldand, J. Hoc. Chcm. Tnd., 65, 1030 (1936), 

* Nwedham, Ann. Rev. JHochem., 9, 401 (1937). 

•Cori and Cori, Proc . Soc. Exp. Biol, and Med., 84, 702 (1936). 

* Outcrn, Guthktt and Temakowcc, Z. phyeiol. Chem 243, 9 (1936). 
1 Lehmann and Needham, lliockcm. j., 31, 329 (1937). 


Growth Factors for Phycornyces 

During the last three years, Schopfer has published 
several papers 1 showing that vitamin Bj is a growth 
factor for Phycornyce s. This mould can now be grown 
on a synthetic medium composed of glucose, aspar¬ 
agine, inorganic salts and the vitamin. During the 
last two years, he has described* an alternative 
growth factor (‘MP’) which differs from the vitamin 
in being resistant to heat (128° C. for 20 hours causes 
only 75 per cent loss of activity) and resistant to 
alkali ; it is oxidized by hydrogen peroxide. 

Knight** 4 has shown that his growth factor for 
Staphylococcus consists of three parts, two being the 
pyrimidine (i) and thiazolo (n) components of 
vitamin Bj (m), and the third being nicotinic acid 
or its amide. Very recently Schopfer and Jung* have 
stated that vitamin can be replaced as a growth 
factor for Phy corny caa by the pyrimidine and thiazolo 
components. 
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Through the kindness of Dr. Todd, I had also been 
able to test four synthetic compounds (i, u, iv and 
v) as growth factors for PhycomycM. On a medium 
composed of glucose, asparagine and inorganic salts, 
no growth is obtained when these four compounds 
am added Bingly. But I and n together give a very 
large growth (of. Schopfer and Jung), rv and n a 


fair growth, while v and n givo no growth. Further, 
a neutral solution of vitamin B lt autoclaved for two 
hours at 125 a C. f still acts as growth factor for 
Phycomycca, although the compound is destroyed. 
The activity of compounds i and iv is not destroyed 
by this treatment, even in presence of A T /10 NaOH ; 
hydrogen peroxide, however, destroys the activity. 
This supports Schopforis suggestion that his factor 
consists of degradation products of vitamin B*. 
'Inhere is no doubt that vitamin B, itself, as well as 
its constituents, is a growth factor, since a solution 
sterilized by filtration through glass instead of by 
autoclaving romains active. Vitamin Bj diphosphate 
(“co-carboxylase” of Lohmann), which was kindly 
supplied by Prof, Lohmann, is about as active as 
the vitamin itself. 

H. M. Sinclair. 

Department of Biochemistry, 

Oxford. 

June 29. 

1 Schopfer, C.R. Acad. Set, 800, 1966 (1936). 

1 Schopfer, Z. Vilaminforech., 4, 187 (1037), 

•Knight, Naturs, 189, 628 (1937). 

* Knight. Clum. and /nd„ 56, 446 (1937). 

• Schopfer dud Jung, C.R. Acad. Sci., 804, 1609 (1937), 


Constituents of Vitamin E Concentrates from Rice- 
and Wheat-Germ Oils 

The pioneer work of Evans and his collaborators 
on the anti-sterility factor (vitamin E) has cul¬ 
minated in the isolation from tho unsaponiflable 
fraction of wheat-germ 1 and cotton-seed* oils of three 
apparently isomeric oily alcohols a-, p- and y-toco¬ 
pherol of approximate formula C w H, 0 O Jt all of which 
show high vitamin E activity. The use of the un- 
saponifiuble fraction of rice-germ oil as a source of 
vitamin E was advocated by Kimm\ who later 4 
prepared from a purified concentrate a p-naphthoate, 
m.p. 156°, which yielded on hydrolysis a product 
alleged to have very high vitamin E activity. 

By acylation of purified concentrates from the 
imsapomfj&ble portion of rice-germ oil with p-nitro- 
benzoyl chloride or p-naphthoyl chloride we obtained 
a complex mixture of oily and crystalline eaters. The 
crystalline esters on separation and hydrolysis 
yielded three apparently homogeneous crystalline 
isomeric alcohols of formula C, 0 H 10 O, (a) m.p. 
12i°-122 t \ (6) m.p. H3M14 0 and (c) m.p. 119°~120°. 
The alcohol ( c ) yields a p-naphthoate eorresponduig 
in its properties to that of Kimrn's active material; 
but like (a) and (6) it is devoid of vitamin E activity. 
Of those alcohols, (a) may be polyterpenoid in nature 
but (6) and (c) are certainly akin to the sterols, being 
similar in their properties to the tritisterols obtained 
by Karrer and Salomon* from wheat-germ oil con¬ 
centrates. In a parallel investigation of wheat-germ 
oil we isolated in similar fashion p-amyrin and two 
isomeric alcohols C 10 H i0 O of the tritisterol type, (d) 
m.p. 113 C -J14° and (e) m.p. 175° ; of these {d) was 
also obtained by Karrer and Salomon. Neither {d) 
nor (e) possessed vitamin E activity. 

The purified oils remaining after removal of these 
crystalline aloohols from both rice and wheat con¬ 
centrates had a high biological activity, and gave, 
on thermal decomposition, considerable quantities of 
durohydroquinone C 10 H w O„ which Femholz* ob¬ 
tained by similar treatment of pure a-tooopherol. 
On treating the oil from the wheat concentrate with 
cyanic acid in benzene, a mixture of allophanates 
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was obtained from which the product** described by 
Evans, Emerson and Emerson 1 could be isolated, in 
addition to a crystalline allophanate, m.p. 70% which 
has not yet been examined biologically. 

The above purified oil from the rice concentrate 
deposited on standing a crystalline substance, m.p, 73°, 
which appears to be an aliphatic mono-unsaturated 
alcohol containing approximately 20 carbon atoms. 
After removal of this alcohol, the oil on saturation 
with cyanic acid in benzene solution gave a complex 
mixture of substances from which a small amount of 
an allophanate, m.p, I35°-138% having the properties 
of ^-tooopheryl allophanate 1 , could be isolated 
together with a larger quantity of an allophanate, 
m.p. 195° 200° ; the parent alcohol of the latter 
substance is being tested biologically. 

In view of the formula of the tocoplierols and the 
probability that they may represent mono-alkyl 
ethers of durohydroquinone 8 , the occurrence in active 
rice-germ oil concentrates of the alcohol m.p. 73° 
may be of some significance. The work on the stnic* 
ture of these various compounds, of which fuller 
details will be published elsewhere, is being continued. 

A. R. Todd. 

Biochemical Department, F. Berqel. 

Lister Institute, H. Waldmann. 

London. T. S. Work. 

July 29. 

1 Evans, Hmonon and Emerson, J. Mol. Vhem., 118, 819 (193ftJ. 

1 Bmemm, Emerson and Evans, Science, 88, 421 (1936). 

• Kimm, J. Agrit . Chem. Hoc. Jap., U, 514 (1986). 

4 Kimm, Sci. Pap. ln$t , Phyt. Cfum. Ms. Tokyo, 88, 74 (1936). 

1 Karrer and Salomon, Helv. chim. Acta., 80, 424 (1937). 

•EernhoU, J. Amcr. Cfwm. Soc., 59, 1164 (1937), 


Para-Cresol from the Urine of Pregnant Mares 

Burrows, Cook et al . l have recently isolated 
p-cresol, along with certain ketones of the sterol 
group, from the urine of a man with a malignant 
tumour of the adrenal cortex. The urine (30 1.) was 
submitted to an initial hydrolysis by boiling with 
hydrochloric aoid, and 0*75 gm. of p-oresol was 
isolated from the non-ketonic phenol fraction. 

It should be recorded that in this Laboratory 
a similar observation has been made in regard to 
the urine of pregnant mares. Approximately 110 gm. 
of pure p-cresol, containing no detectable trace of 
o- or m-isomeride, was obtained from 400 gallons of 
mares 1 urine, which had been submitted to hydrolysis 
—a considerably higher proportion than that re¬ 
ported by Burrows, Cook et aL for a pathological 
spocimen of human male urine. The significance of 
this finding is not yet apparent. 

P. G. Marshall. 

Biochemical Laboratory, . 

The British Drug Houses, Ltd., 

Graham Street, London, N.l. 

July 29. 

B urrows. Cook, Ror and Warren, Biocham. J., 81, 960 (1937). 


Artificial Release of Crossing-over in Meiosis and 
Mitosis 

The exf>erimente with artificial production of 
crossing-over described below belong to a new aeries 
which were finished in the spring of this year ; they 
enable us to carry our analysts much further and 
bring out a series of facts which are entirely new. 
The following are the main conclusions drawn from 
tlite work: 


1. (a) X-ray treatment of Drosophila melanogaster 
males induces not only spermatogonia!, but also 
meiotic crossing-over. 

(6) Histological examination of irradiated testes 
revealed that the early spermatocytes of the first 
order possess the greatest susceptibility to treatment, 
whereas the spermatogonia, though also affected, 
react to a much less extent. 

2. (a) The mitotic origin of spermatogonial crossing- 
over induced by X-rays in DrosophUa melanogaster 
has been definitely established, 

(6) The presence of inversions lowers somewhat the 
frequency of spermatogonial crossing-over throughout 
the non-inverted region of chromosome III. This 
proves that there is a similarity between regular 
meiotic and induced mitotic crossing-over. 

(c) The frequency of spennatogonial crossing-over 
is extremely high in the central region (whioh carries 
the spindle fibre) of chromosome III. In the remain¬ 
ing regions of the chromosomes there is a closer 
correspondence with the cytological map than in the 
case of the normal meiotic crossing-over in females. 

( d ) The frequency of induced crossing-over is 
higher for later than for earlier spermatogonial stages. 

(e) The frequency of spermatogonial orossing-over 
is not proportional to the X-ray dose (a comparison 
at 1,000 r. and 4,000 r, shows a frequency groatier than 
fourfold in the latter case). 

3. (a) No oogonial crossing-over was released in 
female larvae of Drosophila melanogaster with a treat¬ 
ment of 2,000 r. 

(6) Th e Cy females used in this experiment 
b cn c 

showed nevertheless a statistically significant increase 
in crossing-over between ‘6’ and W. Since only the 
gonial stages were irradiated, this result must be taken 
to mean that there exists an after-effect of the treat¬ 
ment on crossing-over, 

4. (a) Contrary to the current point of view, which 
excludes the possibility of crossing-over in the late 
oocyte of Drosophila melanogaster , we were successful 
in inducing interchange at that stage ; this type of 
interchange we designate as late meiotio crossing- 
over. 

(b) This fact raises certain difficulties for Darling¬ 
ton's and Bolling’s points of view on the mechanism 
of crossing-over, whereas it favours the interpretation 
offered by Sax. 

Prom the above summarized results we may draw 
the following general conclusions : 

(1) Crossing-over is a feature to some extent 
inherent in both meiosis and mitosis. 

(2) The absence of regular crossing-over in the 
gonial stages of garaetogenesis in DrosophUa melano¬ 
gaster can be explained by the disadvantages somatic 
crossing-over would offer ; the suppression of crossing- 
over in the soma means its suppression in mitosis and 
also in the gonial cells. 

(3) The hypothesis of Haldane and Huxley, 
which is based on the disadvantages that crossing- 
over would offer in the heterogametic sex, does not 
sufficiently substantiate the nearly oomplete absence 
of normal orossing-over in meiosis of DrosophUa 
melanogaster males. 

A detailed account of the work will appear in 
Russian (with an extensive German summary) is the 
Biologichesky Zhumal, ■ 

Heinrich Fkobbvk. 

Institut of Experimental Biology, 

; inly IS.* . ,, 
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Cobalt, and Sheep Diseases 

Ik New Zealand, Askew and his oo-workers have 
shown that cobalt plays a vital part in the healthy 
life of sheep and that small supplements of cobalt 
salts will cure sheep suffering from a type of anaemia. 
Sheep on Dartmoor are liable to a disease very 
similar in symptoms to those described by the New 
Zealand workers, and the usual practice of farmers 
is to send their flocks to lowland pastures in the 
autumn for two or three months. 

Analyses of the cobalt content of the soils from 
moorland pastures on which sheep suffer and from 
lowland pastures on which sheep have been known 
to recover give striking differences which are statistic¬ 
ally significant : 

Moorland soils on which sheep suffer have a mean 
cobalt contents of 3 ‘9 parts per million ; lowland soils 
on which sheep recover, 16*7 parts per million. 

The figure for the sickness soilR is higher than that 
given by Ridson 1 for corresponding soils in New 
Zealand, whore it was found that sickness was 
associates! with soils having a cobalt content of 
two parte per million. In the Dartmoor district this 
figure would be about four parts per million, although 
occasionally samples have a slightly higher content . 

Analyses of pastures show that those in the sick¬ 
ness areas have a mean content of 0*20 part per 
million cobalt and those in the recovery areas 0*45 
part per million. 

An examination of soil and pasture composition is 
in progress, and the relationship of those to the 
incidence of disease is being studied. 

The Laboratory, J - B - E - Patterson. 

Dartington Hall, 

Totnes, S. Devon. 

August 18. 

1 Kldfton, N.ZJ. Sci. and Tech,, 18, 694 (1937). 


Effect of Occluded Hydrogen on the Rigidity 
of Metals 

An investigation of the above effect was prompted 
by an inquiry into the nature of the earth’s interior. 
The existence of a very definite core of radius half 
that of the earth seems established beyond reasonable 
doubt by seismology. The nature of this core is 
puzzling. Tidal phenomena and the Eulorian nutation 
demand that this core be leas rigid than the crust. 
The noticeable absence of the shear wave on earth¬ 
quake records of quakes sufficiently distant for the 
waves to pass through the core (and this, despite the 
presence of very pronounced compreesional waves of 
the same quake on the record), was taken to mean 
that the core could not transmit a shear wave. A 
liquid core was therefoie quite generally held to fit in 
with all known phenomena. However, during the 
past few years several seismic investigators, after 
exhaustive study of records, feel reasonably sure that 
the shear wave does pass through the core, but with 
greatly diminished energy. This would seem to imply 
either that a fluid under high pressure can transmit a 
shear wave, or that the core of the earth is a solid of 
very low rigidity* The idea suggested itself that a 
Solid solution might satisfy this picture of a solid of 
low rigidity. 

To test this, a solid solution of hydrogen in pal¬ 
ladium was experimented with. The first question 
proposed was, “Does the occluded hydrogen affect 
the rigidity of the palladium ? M Hie purpose of this 
eommunioatioii is to state that apparently it does. 
The rigidity was measured by means of a torsion 


pendulum* A small magnetized needle was suspended 
by a palladium wire half a millimeter in diameter. 
The needle was placed in an oscillating magnetic 
field of variable frequency. The period of the pen¬ 
dulum was obtained by measuring the frequency of 
the oscillator at rosonanoe, which was found to be 
quite sharp. In the formula y> II/t a T* l, r and T 
were determined before and after occlusion, which 
was produced by electrolysis. The results were quite 
erratic, some of the causes of which will be gone into 
later. However, there was a noticeable change pro¬ 
duced in the rigidity of tho metal, namely a decrease 
of rigidity with increasing occlusion. Some twenty 
different wires were tried and the change in rigidity 
measured when the wire was saturated with hydrogen. 
At first fairly long lengths of wire were used, but 
eventually it was found convenient to use short 
suspensions about 2*5 cm. long. 

The average decrease in rigidity on saturation was 
found to be 13*7 per cent. The experiments were 
carried out in vacuo, in hydrogen and in air, but be¬ 
yond a slight change in amplitude of the pendulum, no 
measurable change in period was noticed in the three 
cases. The best absolute value of the coefficient of 


rigidity of palladium into which no excess hydrogen 
has been forced was found to be 4*257 dr.0*030x Iff 11 * 
All palladium normally contains a certain amount of 
hydrogen apparently, and if this be driven off by 
passing a current through the wire, the above figure 
for the rigidity will be at least 12 per cent higher. 

Starting with a piece of uncharged wire, a current 
of 10 amp. was passed through for a few seconds, 
heating the wire to redness. The rigidity increased 
1*7 per cent. The current was again passed through 
for about a minute and the rigidity increased a 
further 8*4 per cent. The wire was then charged with 
about 400 times its volume of hydrogen. The rigidity 
decreased 16*6 per cent. Current was again passed 
through to drive out the hydrogen, this time for 
several minutes. Tho rigidity increased 22*8 per cent. 
The wire was again charged with about 460 times its 
volume of hydrogen and tho rigidity decreased 21*0 
per cent. It seems fairly certain, therefore, that the 
occluded hydrogen causes a decrease in the rigidity 
of the metal. The investigation is being continued fur¬ 
ther at Fordham and New York Universities jointly. 

Note added in proof : The work of K. R. Koch in 
this field has not been overlooked, but will be dis- 
cussed later. Joseph Lynch, SJ. 

Fordham University, 

New York City. 

June 28. 


Kinetics of Catalysed Polymerization of Styrene 
Investigations of polymerization kinetics have 
often required rather cumbersome experimental 
methods, but Hammick and Langrish 1 have reoently 
applied a convenient bromination method for esti¬ 
mating cyclopentadiene and indene to a study of the 
polymerization rates of these compounds in carbon 
tetrachloride. We have been using, for some time, 
a very similar method to follow the kinetics of the 
polymerization of styrene, catalysed by anhydrous 
stannic chloride, in carbon tetrachloride and chloro¬ 
form solutions at 26° C. The amount of residual 
monomeric styrene in the reaction mixture is deter¬ 
mined, at known intervals of time, by quantitative 
bromine addition to the double bond, using an excess 
of bromine which is estimated by titration in the 
usual way. The accuracy of the analysis (better 
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than 0 5 per cent) is not impaired by the presence 
of polystyrene ; but with polystyrene in the presence 
of stannic chloride, the exoess bromine must bo 
destroyed without delay, in order to avoid a slow 
attack of bromine on the polymer. The styrene dis¬ 
appearing during polymerization has been proved to 
be equivalent to the polymer formed by weighing 
the amount of polystyrene precipitated in methyl 
alcohol*. The polymers produced have molecular 
weights of the order 5,000 as determined by viscosity 
measurements. 

With specially purified materials, the half-con- 
version period for polymerization may bo of the order 
of one hour ; but complex inhibition phenomena can 
appear if traces of impurity are present. In one series 
of experiments, with styrene concentrations up to 
1*73 Af./litre in carbon tetrachloride, and with com¬ 
mercial ‘c.p.’ stannic chloride at concentrations 
0.01-0*2 M. f polymerization was preoeded by a 
period of total inhibition (varying from 0*6 to 4*2 
hours with decreasing concentration of catalyst), 
after which polymerization would prooeed to com¬ 
pletion with a half-conversion period of one to eight 
hours. Experiments during the polymerization period 
have shown (a) that moisture produces a retardation 
inflection in the polymerization curve, (b) that dry 
hydrogen chloride is a temporary complete inhibitor, 
the polymerization resuming its course after an 
interval which may amount to an hour or more. In 
separate experiments, we have found that hydrogen 
chloride adds to the double bond of styrene at a 
measurable rate with a stannic chloride catalyst, and 
that addition proceeds considerably more rapidly in 
chloroform than in carbon tetrachloride. This 
behaviour corresponds with the observation that, in 
pure chloroform, polymerization was preceded by 
an inhibition period of 0*15 hr. with reactant con¬ 
centrations which gave inhibition for 1*3 hr. in 
carbon tetrachloride. (In unpurified, commercial, 
‘practical* chloroform there was no initial inhibition.) 

Tt seems probable that inhibition of polymeriza¬ 
tion by hydrogen chloride, introduced by intent or 
present as an impurity in commercial stannic chloride, 
is due to saturation by hydrogen chloride of the double 
bonds of those styrene molecules which have been 
activated by the catalyst, polymerization being pre¬ 
vented until the inhibitor has been removed by the 
addition reaction. If this explanation is correct, it 
follows, as the simplest interpretation (since hydrogen 
chloride is a complete polymerization inhibitor within 
the analytical error), that styrene and stannic ohloride 
probably form a complex, capable of surviving 
several molecular collisions, which is responsible both 
for hydrogen ohloride addition to styrene and for 
the chain-initiation step in the polymerization of 
styrene. Hkraup and Freundlich a have provided 
evidence for the formation of complexes between 
stannic chloride and certain aromatic hydrocarbons 
having unsaturated side-chains; and this view of 
the polymerization catalysis is in accord with recent 
observations by Gee and Rideal 4 . 

Detailed experiments are in progress, 

„ , _ , J , Gwyn Williams, 

Research Laboratories! 

Eastman Kodak Company, 

Rochester, New York. 

July 19, 

1 Bsiwitck, D. LI., and Ungrteh, I)., J. CW. fine., 767 (1687). 

* Babul*, 0. V., and g. pkpt. Cfcm., B, M, 187 

am\ 

♦ mtrntp, s., sod Jfnmwlttch, L„ Annalen, 411, £48 (1628). 

*080.-0.,'804 *14*41, ®. J . Cbm, 8<x»m (1687). 


Palarimetric Studies of Oxide Film Formation on 
Metals 

The polarimetric method 1 has now been applied to 
the study of the early growth of oxide films on copper 
and has given results in general agreement with those 
obtained by other workers using different methods*. 
Typical curves showing the changes in A (the relative 
phase retardation of the perpendicular and parallel 
components of the incident plane vibration) during 
heating and cooling of copper mirrors in dry pure 
hydrogen and after replacement of the hydrogen by 
pure dry air, are given in Fig. 1. 



Time in hour* 


Fig. 1. 

A , ADMISSION OF AIK; T , TEMPERATURE KOBE DUE 
TO INADEQUATE CONTROL 

Calculations of the film thicknesses corresponding 
to the optical changes have also been made by means 
of approximate equations developed in the manner 
of Drude 8 , except that in the case of copper it was 
not found permissible to neglect some of the terms 
normally dropped. The thickness curves, together with 
those of Evans and Miley 4 (dotted) are given in Fig. 2. 



Tima in mlnutaa 
Fig. 2. 


These latter would not be expected to be strictly 
comparable as they refer to oxidation of distorted 
surfaces beginning during polishing*, whilst the present 
results are for the re-oxidation of reduced annealed 
surfaces. It is also reasonable to expeot differing 
degrees of activation or sintering and partial poison¬ 
ing by sorbed hydrogen to have direct influence on 
the course of oxidation and to give rise to second 
order effects by modification of the optical constants: 
of the base. 
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However, from this and other work mentioned, 
it is clear that the magnitude of the first rapid 
oxidation, even allowing for a considerably greater 
real surface, is much larger than would be expected 
from a sorption-diffusion oxidation theory*; and it 
seems that a controlling mechanism must bo sought 
leading to differential equations of a similar form 
but involving other physical magnitudes. Detailed 
results and a discussion of them will be published in 
due course. 

A. B. W INTERBOTTOM. 

(Robert Blair Research Fellow.) 

Norges Tekniske Heiakole, 

Trondheim, Norway. 

July 8. 

1 Tromtad, L,, Traiw. Faraday 8oe., 89, 502 (1933), Winterbottom, 
A. B„ J. 8ci. Imtr „ 14, 203 (1937). 

* Evans, U. B. t and Mlley, H. A., NATURE, 189, 2*3 (1937). Dobin- 
•ky, S., Nature, 188, 31 (1936). 

* Ilnide, V., Wied. Ann., 86, 884 (1889); Tronatud, for. cit. (1). 

* Evans, U. li., and Mlley, H. A,, loc. cit., (2). 

* Bowden, F. I\, and Jtldler, K. K, W., Proc. Hoy. Soc., A, 154, 
640 (1986). 

* Wilkin*, F. J.. Phil May., 11, 422 (1931). 


Hydrogen Bridges in Solid Pentaerythritol 

Using the method of Fourier series, a quantitative 
crystal analysis of pentaerythritol, C(OH,OH) 4 , lias 
now been carried out, and some of the interesting 
features of the determined structure will bo given 
below. 

Of the alternative space groups C\ —14 and £J—14 
chosen first by one of us 1 , the latter should now be 
regarded as the correct one for this compound. The 
central carbon atom of a molecule is placed at 000 
and surrounded tetrahedrally by the four methylenic 
carbon atoms at xyz, xyz , yZz and yxz with x «* 0 • 165, 
y — 0*140 and z ** 0*10, the interatomic distance for 
the C—0 bond being hence 1 *57 A. The four hydroxyl 
oxygen atoms are also arranged in such general 
positions with the values of the parameters x ** 0*313, 
y — 0*265 and z 0*00. From those and above 
values the C—O bond distance is computed to be 
1 *46 A. The oxygen atoms thus lie in the same 
plane z «» 0 as the central carbon and besides not 
far from the base diagonals. If the hydrogen atoms 
of the OH groups are not taken into consideration, 
the molecule possesses approximately the symmetry 
of X)2<i-—42m, precisely S A —4, with one pair of 
primary alcohol radicals puckered upwards and the 
other downwards, namely, 


C C 

/ \ / \ 

O C O and O C O, 

\ / \ / 

C C 


all the bond angles of those atoms being approxi¬ 
mately tetrahedral. Such a structure is found in 
the case of pentaerythritol tetrabromide vapour, in 
which, according to an electron diffraction study 
carried out by de Lasslo*, the bromine atoms in the 
molecule form a square. 

The most interesting aspect of the structure is the 
close approaoh of the hydroxyl groups on adjoining 
mdeoules. In the plane z ~ 0, four oxygen atoms, 
one out of each molecule, constitute a square of 
of side 2*55 A. This is shown by an idealised 
figure (Fig. 1), though strictly in the actual case the 


line joining the central carbon and a hydroxyl oxygen 
in the molecule makes a small angle with one of the 
base diagonals, 
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Fig. 1. 

The value 2-55 A. for the above O—O distance, 
which must be bridged by a hydrogen atom, is con¬ 
siderably loss than that assigned by Bernal and 
Megaw* to their ‘hydroxyl bond*, while it is precisely 
the same as those found in the cases of KH 1 P0 4 i and 
NaHCCV, in which, however, tho O—O distance is 
not between two OH groups but between OH and O. 
At any rate it is evident that the molecules in a 
layer parallel to tho (001) plane are linked more or 
less firmly to each other by hydrogen bridges in 
closed rings, where, according to Muggins®, the 
‘synchronized oscillations’ may cause an increased 
stability of the intermolecular linkage. Such layer- 
like structure explains in a natural way the perfect 
cleavage along (001). 

A detailed account of the present work will be 
published shortly. 

I. Nitta. 

T. WatanabiSc. 

Laboratory of Physical Chemistry, 

Osaka Imperial University. 

July 6. 

1 Nitta, I., Hull Chem. Hoc. Japan, 1, 62 (1926). For a further 
bibliography of tliU subject, aco 1\ P, Ewald and 0. Hmnaun, 
"Btrukturberlcht M . 

* do Laszlo, H., C.R., 198, 2235 (1934). 

1 Bernal, ,T. D. f and Megaw, H. D., Pro*’. Hoy. Soc„ A, 161, 384 
(1935). 

* Went, J., Z. KrUL, 74, 806 (1930). 

* Zachoriasen, W. H., J. Chem. Phy*„ 1, 634 (1933). 

* Huggins, M. L., Nature, 189, 550 (1937). 


Band Spectrum of Thallium Hydride 

Thallium metal was heated in vacuum resistance 
furnace, which was filled with hydrogen at 500 mm. 
pressure. At a temperature of about 1,500° C., some 
bands in the yellow and red part of the spectrum 
were emitted. Tho same bands were also obtained 
in the emission from a thallium-copper arc burning 
in hydrogen at high pressure. At low pressure 
(less than 600 mm. mercury) in the arc no bands 
were present. With increasing pressure the bands 
get gradually stronger, and at a pressure of about 
four atmospheres the yellow and red bands are 
intense. Under the same conditions in the arc a 
fainter band system also appears in the blue and 
violet part of the spectrum. 

The spectrum has now been photographed from 
8000 A. to 4000 A. One of the strongest bands at 
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X 5080 k shown in Fig. 1, The band is degraded to 
the red and consists of two branches, which are 
designated as F- and F-branohes. Only the first two 
or three lines in each branch are sharp, and the lines 
then get gradually wider with increasing X-numbers. 
This widening of the lines, and the fact that no bands 
appear at low pressure in the arc, indicate that almost 


3Te 6763 Fe 5708 



80 P 16 10 6 1 0 6 R 

Fig, 1. 


every level of the upper state is predissociated. At 
low if-numbers, 0 < if <; 9, the F-lines are single. 
For K > 9 the lines are split up in two components 
with unequal intensity. As no Q -lines are present, 
the band probably is due to a £ — £-transition. In 
the thallium hydride molecule, both l £ — *£ and 
*£ — *£ are possible, but since the lines are diffuse 
(only the first eight or nine F-lines are resolved) it is 


at present difficult to distinguish between these two 
alternatives. 

A similar but much fainter band lies at X 6100 A. 
The two bands have a common upper state, and 
consequently they are designated as 0 — 0 (v* ** 
17,519'9 omr 1 ) and 0 - 1 (v* » 16,174-5 cm.- 1 ). The 
following constants have been calculated: upper 
state: F 0 « 4-64; D 0 ** — 1*1$ x HHcmv* 1 ; lower 
state : B Q « 4*73, F, «> 4*62, D* « -0-46 X Iff-* 
cm.” 1 . 

In the yellow and red part of the spectrum there 
are also some other bands with a somewhat more 
complicated structure, whioh show a characteristic 
widening of the lines similar to that of the two bands 
mentioned above. These bands can be followed into 
the far infra-red part of the spectrum. 

Further details concerning the band speotrum of 
thallium hydride will be published later. 

B. Grundstrom. 

Department of Physics, 

University of Stockholm. 

July 9. 


Points from Foregoing Letters 


Photomicrographs allowing the effect of irradia¬ 
tion with neutrons upon the spleen and testicles of 
mice are submitted by Prof. M. Nakaidzumi, K. 
Murati and Y. Yamamura. A decrease in the number 
of lymph cells can be observed in the spleen, while 
in the testicles, cells in the various stages of sper¬ 
matogenesis are more or less affected and destroyed. 

By studying the precession of neutrons within 
magnetized iron, Drs. O. R. Frisch, H. von Halban, 
jun., and Jorgen Koch have found that the ‘effective 
mognetio field’ which accounts for the rate of pre¬ 
cession is a considerable fraction of the magnetio 
induction F, at any rate much larger than the 
magnetic field strength H. 

Drs. L. P. Kendal and L. H. Sticjkland describe 
experiments carried out with purified extracts of the 
glycolytic enzyme system j these may throw light 
on the earliest stages of the transformation of sugar¬ 
like substances, from which the muscle derives its 
energy. Unlike previous investigators, they find that 
oo-enzymes (both magnesium ions and adenosine 
triphosphate) are needed for esterification. 

Further experiments with substances related to 
vitamin B, f which stimulate the growth of the mould 
Phycomyce*, show, according to H. M. Sinclair, that 
pyrimidine plus thiazole give a largo growth, and 
thiazole plus the amide of nicotinic acid give a fair 
growth (in a medium of glucose, asparagine and 
inorganic salts), but they are not active separately, 

A number of substances separated from the un- 
saponifiable fraction of rioe-germ oil (whioh has high 
anti-sterility, vitamin JE, activity), together with some 
of their derivatives, are mentioned by Dr. A. R. Todd, 
Dr. T. Bergel, H. Waldmann and T. S. Work, Most 
of these compounds are biologically inactive. An 
aliphatic mono -unsaturated alcohol containing ap¬ 
proximately 20 carbon atoms is considered by the 
authors of some significance, as a possible simpler 
derivative of the tocopherols (alcohols of approxi¬ 
mate formula C^HmQ,) which have been shown to 
possess vitamin E activity. 

Results of X-ray experiments with the fruit fly, 
Dromtpkifa, leading to crossing-over of chromosomes 


(producing mutation) are described by Prof. H. 
Friosen. Crossing-over in males was observed in the 
8j>ermatogonial process both during normal nuclear 
division and also during the reduction division 
(meiosia). The frequency of spermatogonial crossing- 
over is not proportional to the X-ray dose. 

Analysis of soils from Dartmoor, where sheep are 
liable to a type of anaemia (found to be due in New 
Zealand to a deficiency in cobalt), shows, according 
to J. B. E. Patterson, that the soil contains only 
3*9 parts of cobalt per million on an average, whilst 
the soil in the lowland pastures, where the Bheep are 
sent to recover, contains on an average 16*7 parts 
per million of cobalt. 

It is stated by Father J. Lynch that when hydrogen 
is oooluded in a metal, it apparently decreases the 
rigidity of the metal. In. the case of palladium the 
decrease amounts to as much as 23 per cent. 

Dr. G. Williams has used a bromination method 
for estimating styrene to follow the kinetics of its 
polymerization in carbon tetrachloride and chloro¬ 
form at 25° C., with anhydrous stannio chloride as 
catalyst. Polymerization is rapid when specially 
purified materials are employed, but may be preceded 
by a period of temporary total inhibition with com¬ 
mercial stannic chloride as catalyst. Hydrogen 
chloride can act as a polymerization inhibitor* prob¬ 
ably by addition to the styrene double bond. 

Curves showing that the oh&nges in the relative 
phase retardation of polarized light, falling upon 
copper mirrors, during heating and cooling in hydrogen 
and in air, are given by A. B. Wmterbottom, also the 
film thickness of oxide corresponding thereto. The mag¬ 
nitude of the first rapid oxidation is much larger than 
expected from a sorption-diffusion oxidation theory. 

A quantitative crystal analysis of pentaerythritol 
by I. Nitta and T. Watanab4 has revealed an interest¬ 
ing layer-like structure. Molecules in a layer are 
linked more or lees firmly to each other by the #o- 
called hydrogen bridgee, for which the 0-^0 distance 
is found to b* 3*60 A, The molecular shape is similar 
to that of pentaerythritol tetrabronndem the vapour 
phase. ■ ■ ,r 
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Research Items 

Ancient Man in Devon Structure of Protoplasm 


Fo» some years past Mr, Reid Moir, in collaboration 
with Mr* and Mrs. Mac Alpine Woods, has carried out 
arohesological investigations in the neighbourhood of 
Seaton and Beer in south-east Devon. These in¬ 
vestigations have been confined to various deposits, 
ranging from Lower to, possibly, Upper Paleolithic 
times, situated at some height above sea-level, but 
until recently no opportunity had appeared for 
examining the low-lying beds of the river valleys. 
Fortunately, however, a sewage plant is being 
erected on the Flood Plain at the junction of the 
River Coly with the Axe, and from the spoil heaps 
from the excavations a large number of flint artefacts 
have been found. The exposed sections are shallow 
and of small extent, but the succession of deposits, 
from below upwards, is clearly as follows ; (1) Flood 
Plain gravel; (2) alluvium, with stones, 2 ft.; 
(3) alluvium, practically stoneless, 1 ft. 6 in. Tho 
surface of the Flood Plain gravel at the site examined 
is approximately 15 ft. O.D. Judging from what has 
been discovered in other parts of Great Britain, the 
stony alluvium resting upon the Flood Plain gravel 
would contain an assemblage of artefacts dating from 
Magdalenian—late Palaeolithic—times to the end of 
the Stone Age, and it is of interest to note that among 
the specimens recently found by Mr. Reid Moir 
and Mr. and Mrs. Mac Alpine Woods are a number of 
blades of flint, including some definite and well-made 
burins. It is possible that these may be of Magdalenian 
date, and afford further evidence of the former 
presence of Palaeolithic man in Devon. Other 
specimens in the series appear to be referable to 
later epochs, though nothing which can with con¬ 
fidence be assigned to the Neolithic period has yet 
come to light. The examination of the Colyford site 
is being continued, and it is hoped that it and the 
artefaots discovered may be described in tho near 
future. 

Potassium and Paralysis 

-v Famiual periodic paralysis, as its name implies, 
is a hereditary disability characterized by periodic 
attacks of paralysis usually of the limbs. Aitken, 
Allott, Caatleden and Walker (Clin. Set., 3, 59; 
1937) have recently published observations which 
promise to flluminate this hitherto obscure malady. 
A patient was observed who attributed his paralytic 
attacks to heavy meals. It was found that the 
attacks could with regularity be produced about five 
hours after the ingestion of 250 gm. glucose, or by 
the injection of twenty units of insulin, or most 
surely by the combined effects of glucose and insulin. 
Analysis of the blood during and between the paralytic 
attacks showed that the onset of paralysis was 
associated with a fall of serum potassium from the 
normal value of 16-20 mgm. to below 12 mgm. per 
100 serum* The paralysis could be relieved 
in 15 min, by the ingestion of 12 gm. potassium 
chloride. A fab in serum potassium occurs in normal 
iadrvidaala when glucose passes from the blood into 
but in periodic-paralysis the fall is un- 
dually great, ^ which 

essential feature of the disease. 


Dr. A. R. Moorb is probably giving expression to 
a view very widely spread among biologists when he 
argues (Scientia , 62, July 1 , 1937) that the con¬ 
ception of protoplasm as an emulsion, suggested by 
Butsohli and supported by some of Hardy’s experi¬ 
mental results, was quite inadequate even to account 
for the behaviour of the cytoplasm of tho coll, A 
useful purpose is probably served, nevertheless, in 
passing in review some of the considerations which 
suggest a more ‘structural’ basis. Thus in some 
merogonic hybrid embryos of echinoderms the tempo 
of cleavage of the cells of the hybrid is clearly de¬ 
termined by the parentage of the cytoplasm—not of 
the nucleus. In sea-urchin eggs, as the result of 
centrifugal action, it may be possible to obtain cells, 
clear of all dense inclusions, which behave quite 
normally on fertilization, but this clear hyaloplasm, 
although without visible structure, almost certainly 
has a structural framework conserving its role in the 
transmission of hereditary characters. The phenomena 
of flow in protoplasm is shown to be consistent with 
the presence of fibrillar elements ; in this way alone 
would it seem possible to explain the behaviour of 
plasmodia of Myeefcozoa, which will flow through 
hard paper filters with average pore size of 1 p 
though they aro destroyed when forced through 
sieve pores Joss than 0*20 mm. in diameter. Dr. 
Moore’s conclusion, that protoplasm contains polar 
particles or chains of molecules which, when occasion 
requires, link themselves into structural features, not 
only agrees with modem views of the mechanism of 
wail deposition at tho surface of the plant protoplast, 
but also reconciles very generally the contrast between 
the mobility of tho cytoplasm and the necessity for 
a structural framework to account for its performance 
in cell division and heredity. 

Researches on Indian Fishes 

In Current Science , 5, No. 7, 1937, there are two 
interesting articles on fishes. The first is entitled 
“Geographical Distribution of Indian Freshwater 
Fishes and its Bearing on the Probable Land Con¬ 
nections between India and the Adjaeent Countries” 
by Sunder Lai Hora, assistant superintendent. 
Zoological Survey of India, Calcutta. It is a sum¬ 
mary of the remarks made at the Hyderabad meeting 
of the Indian Science Congress, during a joint dis¬ 
cussion between the Sections of Geology, Botany and 
Zoology, on Wegener’s theory of continental drift with 
special reference to India and the adjacent countries. 
The evidenoe provided by the distribution of the 
freshwater fishes of India indicates an eastern origin 
of the fauna and its subsequent dispersal to the west. 
The dose relationship between the Indian and the 
African/resh water flshee can only be explained on the 
assumption of a land connexion between the two 
countries. The absence of the Schilbeid® from 
Ceylon and their presence hat Africa suggests that 
Ceylon may have become separated from India at a 
stage earlier than the severance of the land connexion 
between Africa and India. In the second paper, 
F* {Sea, entomologist, Bengal Public Health Depart¬ 
ment, M On the Food Factors of the so-called Mosquito* 
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Destroying Fishes of Bengal— Panchax panchax, 
Barbus stigma, Esomus danricus and Trichogaster 
fasciatus”, shows that the plankton flora and fauna 
form the main food of Panchax although they also 
eat insect larvae, that Trichogaster eats plankton with 
filamentous algae, and that Barbus and Esomus are 
also essentially vegetable feeders. Thus Panchax alone 
of the four eats insect larvae, and these only form a 
small portion of the food. There is apparently no 
justification in assuming that those fishes would eat 
the Anopheles larvce except in very small numbers. 

Inheritance of Leukaemia in Mice 

Leukemia is a tumorous condition in which the 
leucocytes of the blood multiply rapidly. The 
symptoms are very similar or identical in mouse and 
man. There is often enlargement of the spleen and 
lymphatics as well as an enormous increase of the 
number of leucocytes in the blood. Dr. E. C. 
MacDowell (J. Hered .» 28, No. 4) has described 
experiments on the inheritance of leukaemia in mice 
which are of particular interest in their bearing on 
the relation between intrinsic and extrinsic factors. 
By brother-sister matings through eighteen genera¬ 
tions, a genetically uniform leukeomic strain of mice 
was obtained. In a total of more than 600 mice, 
however, 10 per cent always failed to develop 
leukemia. But the offspring of the negative mice 
developed the disease with the same frequency of 
00 per cent. It is concluded that the 10 per cent 
negatives represent the balance between the genetic 
constitution of this particular strain and the par¬ 
ticular environment in which they developed. When 
a negative strain is crossed with a male from the 
leukaemia strain, the F x show an incidence of nearly 
45 per cent, and when F x males are back-crossed to 
the neutral strain the incidence of leukaemia is again 
halved. When the leukemic heredity is derived from 
the mothers, the incidence of leukaemia in the offspring 
is significantly higher in all cases. By careful analysis 
and variation of the laboratory environment, it will 
probably be possible to determine which extrinsic 
factors aro effective. It is also significant that the 
role of extrinsic factors varies with the intrinsic 
factors present. 

Research on Wood-destroying Insects 

The Journal of the Royal Society of Arts (85, 407 ; 
1937) contains a report of a lecture given by Dr, 
K. C. Fisher of the Forests Products Research 
Laboratory on the above subject. Special reference 
is made to the death watch beetle {Xestobium rufovil - 
losurn), and it is pointed out that there appears to 
be a definite relation between the presence of fungal 
decay in timber and the occurrence of this insect. 
It was also shown that the temperature and moisture 
oontent of timber are important factors in determin¬ 
ing the rate of development of the beetle. Warm, 
dry conditions and the absence of fungal decay are 
unfavourable for this insect. Damage is usually 
most sever© at, and often oonfinod to, the built-in 
ends of timbers in buildings where ventilation is 
poor and whero conditions are favourable for the 
accumulation of moisture and consequent risk of 
decay. The outstanding conclusion of recent bio* 
logical studies is the importance of the presence of 
fungal decay. Experiments are in progress to de- 
tannine exactly how fhngal decay renders timber 
suitable for infestation. Also the met that Xestobium 


can continue to live and develop very slowly in 
decay-free timber has to bo taken into consideration. 
Reference is made to frequent reports in the press, 
and by authorities seeking funds for repairs, of 
damage caused by the beetle to churches and other 
buildings. Tho result has been a general impression 
that the creature has increased its activity during 
the last few years. This idea, however, is erroneous, 
and the apparent spread of the beetle can be best 
explained by the increased interest taken in its 
occurrence, which leads to more thorough inspection 
of old timbers in buildings. 

Cytology of the Genus Poa 

J. M. Armstrong has examined the chromosome 
numbers of twenty species of the grass Poa , with the 
result that previous suggestions are confirmed and 
extended: (1) that polyploidy is associated with 
species formation ; diploid to dodeoaploid species are 
described, the basic chromosome number being 
seven; (2) that aneuploid species are also present; 
three aneuploid species have chromosome numbers 
suggestive of a On origin ( Canadian J . Res., 15, June 
1037). An interesting examination is made of the 
possibilities of tho maintenance of a certain aneuploid 
strain with 54 chromosomes. In view of tho obvious 
difficulties in the way of maintaining constant such 
an aneuploid strain through normal sexual fertiliza¬ 
tion, an apogamous origin of embryos from sporo- 
phytic tissue in the ovule seemed likely and has 
frequently been suggested. Armstrong, however, 
shows that the fertility of the pollen mother cells is 
surprisingly high and that polyembryony frequently 
occurs, but that the embryo sacs may all arise from 
megaspores produced after the normal reduction 
division. The author points out that the univalent 
chromosomes appear regularly to be included in the 
nuclei after reduction division. Four univalents are 
oonoemed, and in view of the high chromosome 
number their presence may not disturb the genetic 
balance if they undergo random segregation. Such 
random segregation would give ,6 out of 16 pollen 
grains with 2 univalent chromosomes and, in view of 
the frequent occurrence of polyembryony, with good 
opportunities of meeting female nuclei with 2 
univalent chromosomes also. Such gametes would 
contain 27 chromosomes in all and their union might 
maintain the strain by ordinary sexual reproduction ; 
the author concludes that this is the method in 
which the aneuploid ‘Mammoth' strain of Poa 
pratensis is reproduced. 

Fulgurites from Witsands, Kalahari 

Among the sand-dunes on the south-east border 
of the Kalahari desert, A. D. Lewis {S. Afr. Oeog , J,, 
19, 50; 1938) estimates that there are not fewer than 
2,000 fulgurites (‘lightning tubes’) over an area of 
eight square miles. Curiously, however, the natives 
say that storms are not frequent and they 'have 
never seen the dunes struck by lightning. The friable 
tubes of fused silica are mostly found as broken 
fragments lying in the hollows between the dunes, 
and only rarely are they seen in situ projecting a 
few inches above the surface of the sand. Five tubes 
extending vertically downwards were excavated^ but 
without reaching the lower end. The longest recovered 
(as fragment*) measured 8 feet and showed some 
branching with avertable form and diameter 
0-5 in.) along its course. Larger tubes (op to t int) 
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have collapsed with the formation of longitudinal 
ribs. In one oaee threads of fused silica extend across 
the oavity, suggesting that the tube again expanded 
while still in a plastic condition. The sand surround¬ 
ing the longest tube was seen to be ** darkened as 
if burnt”. Some previous records mention that the 
loose sand adjacent to the fulgurite is iron stained, 
suggesting that iron was vaporized from the fused 
silica. The author accepts, though apparently some¬ 
what reluotantly, the view that these tubes were 
formed by lightning. One of his alternative sugges¬ 
tions is that they were formed by meteorites ; this 
being supported by the statement that leohatelierite 
(silica-glass) has been found in meteorites—a state¬ 
ment that is quite incorrect. 

The Baffin's Bay Earthquake of 1933 

Lath on November 20, 1933, a strong earthquake 
was recorded at stations all over the world. The 
early estimates made at Kew, Strasbourg and else¬ 
where showed that the epicentre lay in Baffin’s Bay, 
and, about a week later, it was reported that the 
shock was felt in western Greenland, The earthqiiake 
is one of much interest, for we have no record of 
any other in this part of the world, and the opicontre 
was so situated that the numerous stations in Europe, 
North America and Japan all lay within moderate 
distances from it. In response to circulars issued by 
Dr. A. W. Leo of the Kew Observatory, 99 records 
were placed at his disposal, more than two thirds of 
them from stations lying between 25° and 40° from 
the origin, and these are studied by him in a recent 
valuable memoir (Meteorol. Office, Qeophya. Mern ,, No. 
74 ; 1937). The closest representation of the travel 
of the P waves to distances of 25°~5()° is, he finds, 
given by a table based on on© prepared by Gutenberg 
and Richter, the resulting position of the epicentre 
being lat. 73*3° N., long. 70*2° W., and the time at 
the origin 23h. 21m. 31*5s., G.M.T. The surface 
waves were very large, showing that the focal depth 
was not considerable. Indeed, from the average 
length (about 4 sec.) of the interval between the 
arrivals of the P and »P waves, it. follows that the 
depth was about 10 km. below the surface. The 
apparent velocity of the P waves was uniform for 
epicentral distances from 25° to 40° and again from 
45° to 60 6 , the velocity changing by 17 per cent 
from 40° to 45°. There are discrepancies between 
the observations of S and the existing tables. A 
new table for S for distances 25°~50° was, however, 
computed from the travel-times for P on the assump¬ 
tion that Poisson’s ratio is constant for the rocks 
traversed by the waves, and the agreement between 
the observations and this table is satisfactory. 

The Tenham Meteoric Shower of 1879 

In 1935, a collection of 102 complete meteoric 
stones, of aggregate weight about 108 lb., was pre¬ 
sented to the British Museum by the widow of Mr, 
Benjamin Dunstan, formerly Government geologist 
of Queensland, who had been collecting information 
of the history and composition of the meteorites. 
This collection, described by Dr. L. J. Spencer in 
No. 156 of the Mimralogical Magazine , represents 
a remarkable shower that fell in 1879 at Tenham in 
a remote district of south-west Queensland. Thirty 
years ago, two large stones and one small stone 
(total weight, 184 IK) from this district were acquired 
for the British Museum. Dr. Spencer relates the 


history of these three “Warbreccan stones”, which 
are almost certainly three belonging to the original 
collection made by Mr. M. Hammond, an eye¬ 
witness of the fall and who was alive in 1988. A 
chemical analysis of specimen stones made in the 
Government Chemical Laboratory at Brisbane in 
1913 shows that their composition is that character¬ 
istic of the stony variety, that is, masses of Crystalline 
rock with a small metallic content, as distinct from 
the type oomposed largely of metallic iron. This 
collection from the Tenham shower is stated to be 
the most comploto example of a metooritic shower 
in the British Museum collection of meteorites. Dr, 
Spencer describes schematically the passage of a 
stony meteorite through the earth’s atmosphere, its 
stage of incandescence commencing at a height of 
about 100 miles ; the subsequent explosion of the 
meteorite due to intense surface heating and to air 
pressure, followed perhaps by a second explosion and 
the fall to earth of the resulting shower of stones, 
the velocity of which is checkod generally to that of an 
ordinary falling body—about 70 metres a second. 
In the case of a large moss of metallic iron, it will 
survive disintegration more easily and may arrive at 
the earth’s surface with much greater velocity. 

The Cannizzaro Reaction 

The mechanism of the Cannizzaro reaction, in 
which an aldehyde, for example, benzaldehyde, reacts 
with water in the presence of an alkali to give an 
acid and an alcohol (2R.CHO4*H t O«R.COOH-h 
R.CHjOH) has been investigated by using alkali 
dissolved in deuterium oxide, D,0 (Bonhoeffer and 
Fredenhagen, Natunviwt., 25, 459; 1937). No 

deuterium was found in the CU, group of the alcohol. 
This moans that tho hydrogen from one aldehyde 
group is transferred directly to the carbon atom of 
the other aldehyde molecule (possibly after the two 
molecules have combined to give an acetal compound), 
without a dehydration of a hydrated aldehyde 
molecule and transference of molecular hydrogen. 

Tests for Random Observations 

W. 0. Kekmaok and A. G. Mo Kendrick (Proc. 
Roy. Soc. Edinburgh, 57, 228; 1937), starting from 
an investigation of the fluctuation in the death-rate 
from octromelia in mice in an experimental epidemic, 
have arrived at simple tests which will help to decide 
whether a series of numbers is random , that is, due 
to mere chance, or evidence of a real cause. A series 
which conforms to these tests is not necessarily 
random, but is likely to be so. On the other hand, 
failure to conform is evidence of non-randomness. 
The calculation depends on the rum and gaps, the 
average lengths and standard deviations of which 
are compared with what would be expected from 
pure chance. One obvious limitation of the tests is 
that they make use only of qualitative relationships 
and do not take into aooount exact magnitudes, so 
they do not make full use of the information available. 
On the other hand, there is the compensating ad¬ 
vantage that no assumption is mode about the law 
of distribution of the observations. These tests are 
applied to some examples, including Tippett's 
random numbers, telephone numbers, duration Of 
measles epidemics, Swedish death-rates, Edinburgh 
rainfall and Edinburgh temperature. The results 
wofk out as might be expected in most cases, but 
the Edinburgh climate seems to defy prediction. 
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The First International Acoustical Conference 


T HERE is scarcely any subject which, during the 
last few years, has assumed greater commercial 
arid social significance than acoustics. Alongside has 
oorne the steady growth of noise—that is, unwanted 
sound—which in its many aspects is beginning to 
stir the consciousness of the public to suoh an extent 
that it is demanding measures for relief in the more 
outstanding cases. Acoustics has furthermore de¬ 
veloped a large specialized terminology, and the need 
for agreed measuring units and standards has become 
more and more pressing. 

tn Great Britain such questions have been dealt 
with by a British National Committee under the 
auspices of the British Standards Institution. Under 
the chairmanship of Dr. G, W. C. Kaye, this Com¬ 
mittee has developed and classified an extensive 
glossary of acoustical terms*, particular attention 
being given to units and standards, among them the 
scales and units of loudness and energy-level. As 
regards these latter, which are of especial importance, 
considerable divergencies have unfortunately pre¬ 
vailed in the practices of different countries, not 
only as regards the scales, units and zeros of the 
standard reference tones, but also in the listening 
techniques and phraseology employed. In its work, 
the British Committee kept in mind the desirability 
of eventual international agreement in such matters 
and to this end set up specifications dealing with the 
standard reference sound (a sinusoidal plane pro¬ 
gressive wave of a frequency of 1000 cycles per 
second), and the arbitrary zero of reference (0-0002 
dyne per sq. cm.). The “phon” (a name we owe to 
Barkhausen) was adopted as the unit in the sub¬ 
jective scale of equivalent loudness, while the use of 
the “decibel” (a name which originated in America) 
was restricted to the scale of the associated energy 
or pressure level. 

In July of this year, the first international con¬ 
ference on acoustics was summoned in Paris under 
the auspices of the International Electrotechnical 
Commission (I.E.C.), some sixty delegates from 

* “British Standard Glowary of Acoustical Term* and Definition*" 
(London: Brlttah Standard* Institution, XOUfi) 8*. firf. net 


thirteen countries assembling under the presidency 
of M. Duval, president of the French Electrotechnical 
Committee. Substantial agreement was reached in 
the several sections set up to deal with vocabulary, 
fundamental units and methods ef measurement, 
electro-acoustics, and noise abatement. Chief interest 
centred in the questions of fundamental units and 
methods of measurement, and it is satisfactory to 
learn that the proposals eventually adopted are in 
complete agreement with the specifications submitted 
by the British delegation under the chairmanship of 
Dr. Kaye. The “phon” and the “decibel” are accord¬ 
ingly accepted as international units, so that an 
important contribution to international acoustical 
measurements has been achieved. Particular mention 
should bo made of the helpful and conciliatory out¬ 
look of the United States and German delegations, 
of whom Dr. Harvey Fletcher and Dr. Grutzmacher 
were the respective chairmen. 

An inquiry into the present position of objective 
noise meters indicated that while great progress had 
been made, there was not enough experience available 
to approve at the present juncture the specification 
and standardization of a ‘universal* noise meter 
which will measure on the phon scale any and every 
typo of sound. Other points dealt with included the 
standardization of methods of testing microphones 
and loud-speakers, the different procedures adopted 
in various countries for measuring acoustic absorp¬ 
tion coefficients by the reverberation method, the 
methods used to investigate the transmission of 
air-bome and impact sounds in buildings, and 
the steps taken in different countries for reducing 
noise. 

The pronounced success of the Conference owed 
much to the valuable preparatory work of the I.E.C. 
and the co-operation of M. Valensi, secretary of the 
Comity Consultatif International Wtephonique. It 
was agreed at the final plenary meeting that the 
work of future conferences should be administered 
by the Federation of National Standardising Bodies 
known as the International Standards Association, 
the I.E.C. concurring and actively collaborating. 


Concentration of Solutes in Vacuolar and Cytoplasmic Saps 
By Dr. E. Phillis and Dr. T. G. Mason, F.R*S. 


I F 25-30 gm. of mature leaves of the cotton plant 
are rolled up, wrapped in cloth, the wad placed 
between two disks about 2 in. in diameter and the 
whole put in the jaws of a small vie©, sap is expressed 
on the application of pressure. As the sap flows out 
of the wad, much of the leaf is squeezed out from 
between the disks. To obtain more sap, the tissue 
must be collected into a ball and again wrapped up 
in the cloth. On the application of pressure, sap as 
again expressed. This process can be repeated three 
or four times; but a point is reached when even 


under the greatest pressures that can be obtained in 
the vice, the yieia of sap amounts to only a few 
drops. If now the residue from which sap has been 
expressed is frozen at —10° 0. and then thawed, 
much more sap oan be obtained on the application 
of very small pressures. 

It was observed by Dixon and Atkins 1 that the 
concentration of solutes increased in successive 
fractions. They also discovered that preliminary 
treatment of the leaf by freezing or by exposure to 
anesthetics greatly increased the amoehtrattoh of 
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solutes over that in sap expressed from untreated 
tiasue. Typical result# from our own experiments 
for calcium, magnesium and potassium are shown 
in Table 1. 


Taolu l. Sap rxphrssid ih viob. 


. 

No. of fractions 

Frozen residue 

l 

2 

8 

ml. up from 100 gm. fresh wt. 

11*2 

... . 

11*4 

12*7 

28*6 

Concentration 
(mam. per 
100 gm. 
water) 

Calcium 

490 

525 

508 

848 

Magnesium 

54*4 

57*3 

61*2 

99*7 

Potassium 

201 

218 

288 

204 


It will be seen that much sap was released and 
that there was a marked increase in the concentration 
of solutes os a result of freezing the residue. The 
usual explanation (Walter*) for the increase in con¬ 
centration in successive fractions is that pressure has 
two effects, one being the expression of water through 
the cytoplasm and its membranes, solutes being 
retained in the vacuole, and the other the bursting 
of cells and consequent liberation of vacuolar solution. 
The change in concentration in successive fractions 
is assumed, therefore, to be due to filtration of water 
and concentration of the vacuolar solution. The 
increased concentration resulting from freezing is 
generally interpreted as due to the breakdown of 
impermeable membranes and the release of the 
vacuolar sap. It is very commonly assumed by 
botanists (Soarth and Levitt*) that the cytoplasm in 
mature leaves contributes but little sap and that the 
bulk of the sap expressed even from previously 
frozen tiasue comes from the vacuole. Perhaps it is 
also true that many botanists still believe that the 
continuous phase of cytoplasm is water (cf. Stiles 4 ), 
and that some of this water may be expressed, 
particularly after ooagulation of the cytoplasm which 
is assumed to occur as a result of froezing. 

Somewhat to our surprise, we havo observ ed that 
if leaves are carefully placed one on top of another 
between the relatively large plates of a hydraulic press, 
the concentration of sap in successive fractions does 
not necessarily increase as the pressure is increased. 
The concentrations are also found to be lower than 
when leaves are pressed in the usual way in the vice. 
In the hydraulic press, using carefully arranged 
leaves, they are not squeezed out from between the 
plates, and the shearing forces that arise in the vice, 
as leaves are redistributed in the wad as its shape is 
changed, are negligible or absent. The presence or 
absence of shearing forces appears to be crucial. The 
results for a duplicate sample of leaves to that used 
in Table 1 arc shown in Table 2. 


table ii. Sap EXPftsrar by hydbauuo pbs»s. 



No. of fractions 


1 

2 

3 

Frozen 

residue 

Pressure (lb. per sq. In.) 

«iooo 

10,000 

16.000 

16,000 

ml. sap from 100 gm. fresh wU 

m 

13*5 

n*6 

28*5 

Concentration 
(mgm.per 
100 gm. 

water) 

OftUsJum 

420 

414 

424 

886 

Magnesium 

46* 

44*6 

~ 46*5 

107-2 

Potassium 

m 

181 

176 

268 


It will be seen that there is again a great increase 
in concentration when the residue is frozen and 
pressure applied. Of outstanding importance is the 
fact that the concentration remains nearly constant 
and does not rise as the pressure is increased. There is 
thus no support for the view that water is filtered 
under pressure through the cytoplasm. Other causes 
for the increase in concentration in the vioe must 
therefore be sought. It will be noticed that oven the 
first fractions in the vioe exceeded those in the 
hydraulic press. If the results are graphed, it will 
be seen that the ourves for the two methods of ex- 
presaing sap diverge from a common origin. It is 
noteworthy that even under pressures so high as 
16,000 lb. per sq. inch, only approximately half the 
sap was expressed. 

The meagre proportion of tho total sap present in 
the leaf that can be expressed by those high pressures 
does not indicate that the continuous phase of cyto¬ 
plasm can be water, as is generally assumed, for as 
much water can be expressed from a gelatin gel 
under a pressure of 2,000 lb. per sq. inch as is 
liberated 4 by freezing at — 20° C. It must be borne 
in mind that nearly half the volume of the mesophyll 
oells in cotton, excluding the cells* walls, consists of 
cytoplasm. This is contrary to what is usually be¬ 
lieved to be the case (cf. Stiles 4 ); but IljinV measure¬ 
ments show that cotton is by no means exceptional 
in this resjject. It would seem that the continuous 
phase of active cytoplasm, as Lepesohkin 7 suggests, 
is a liquid, composed probably of proteins, lipoids 
and water. This liquid, as we have previously* 
suggested, would appear to have solubilities and 
diffusion constants quite different from those of 
water, and to be dependent for its origin and 
maintenance on respiratory energy. With such a 
concept of the composition of the continuous phase 
of cytoplasm, tho results already described would be 
explained as follows. 

When tho leaf is pressed in the hydraulic press, 
the vacuolar sap oscapes through fissures in the cyto¬ 
plasm. The continuous phase of the cytoplasm, for 
which Leposehkin has proposed the term ‘vitaid*, is 
not decomposed by this direct pleasure into its com¬ 
ponent parts. In the vice, on the other hand, shear¬ 
ing forces are operating. We thus assume that the 
‘vitttid* molecule is decomposed by comparatively 
small shearing forces though able to withstand direct 
pressures of considerable magnitude. Thus in the 
vice a gradual decomposition of the ‘vitaid* molecule 
occurs. It is broken up into proteins, lipoids and 
water, while the solutes which were in solution in it 
are now dissolved in the water and escape with the 
vacuolar sap, which in the leaf of the cotton plant is 
considerably more dilute than the sap that is produced 
as a result of the decomposition of the ‘vitaid* liquid. 
The great increase in concentration and the large 
amount of gap produced when the residue from the 
hydraulic press is frozen is due to the decomposition 
of the ‘vitaid* liquid by the shearing forces that arise 
as a result of the formation, and perhaps the dis- 
appoarance, of iee in the vacuole and the intercellular 
spaces. 

Some confirmation of this hypothesis is furnished 
by the following experiment, the results of which are 
shown in Table 3. If the residue from the hydraulic 
press from which all the sap available at a pressure 
of 14,000 lb. per sq. inch has already been expressed, 
is divided into two portions, one of which is frozen 
and one of which is gently rubbed between the 
fingers and thumb, it will then be found that further 
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sap can be expressed from each portion merely by 
squeezing in the hand. The volume obtained after 
rubbing, as might be expected, is slightly lees than 
that after freezing, for the shearing is less thorough. 
The concentrations in the two residue saps were 
approximately equal in this experiment, although 
in other experiments, those in the finger-rubbed 
fractions have been slightly below those in the frozen 
fractions. The maximum pressures used give no 
indication of the ease of expression of sap. From the 
fresh tissue, no sap was obtained below a dial reading 
of 4,000 lb. per sq. inch hydraulic pressure, while 
with both the residues, most of the sap was expressed 
before the needle left the zero mark. 


Tabt.hi 3. KnracT op pjusvioub treatment op hmiptte ok sap 

OBTAINABLE UNDER PERM CRH. 



Fresh leaves 

Treatment 

of residue 


Finger- 

rubbed 

Frozen 

Maximum pressure (lb, 
per sq. Inch) 

14,000 

14,000 

14.000 

gm. sap from 100 gm. 
fresh weight 

24*4 

30*8 

36 *7 




Fresh 

(hydraulic 

pressing) 

Residue treatment 



Finger- 

rubbed 

Frozen 

Concentra¬ 

Calcium 

266 

718 

712 

tion (mgro. 
pur 100 

Magnesium 

44-0 

104-7 

106-6 

gm. water) 

Potassium 

276 

599 

604 


It is interesting to note tliat Audus* has found that 
rubbing a leaf on both sides with a finger stall or 
merely bending the leaf increases respiration 2-3 
fold. 

If we are correct in the interpretation of the 
result/8, we can form approximate estimates of the 
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concentrations of solutes in the vacuole and cyto¬ 
plasm respectively. The vacuolar estimate is obtained 
from the lowest concentration obtainable by direct 
pressing. This may be an over-estimate, for slight 
shearing forces will oause some cytoplasmic decom¬ 
position ; for example, when brittle leaves are 
pressed in the hydraulic press, successive fractions 
of sap show diminishing concentration, due, we 
believe, to shearing forces developed in the leaf mass 
during the initial stages of compression. The action 
of such shearing forces is associated with the presence 
of ohloroplasta in the expressed sap. If the vacuolar 
sap could be completely expressed the residue should, 
on decomposition, yield a sap representative of the 
cytoplasm, but incomplete vacuolar pressing will 
cause dilution of the cytoplasmic sap and an under¬ 
estimate of its concentration. In the leaves used in 
the experiment just described, the concentration in 
the cytoplasm must have been more than double 
that in the vacuole. 

Methods used for the extraction of sap invariably 
include some process which we believe leads to 
destruction of the ‘vitaid’. These processes include 
boiling*, freezing, grinding 10 and treatment with 
anesthetics 11 . All saps obtained by these processes 
are, therefore, mixtures of vacuolar sap with that 
produced on decomposition of the vitaid. It will 
be necessary in the future, we think, to distinguish 
between the true (vacuolar) sap and that derived 
from the destruction of the cytoplasm. 

I Dixon, H. H m and Atkin#, W. U. Q„ Proe, Roy. Sloe, I)ub., It, 
422 (1913). 
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No. 4 (1034). 
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International Congress for Short Waves in Physics, Biology 

and Medicine, Vienna* 


P ROF. H. TH1RRING, in an address made during 
the opening ceremony of the Short Wave Con¬ 
gress held in Vienna on July 12-17, referred to the 
many fields of application of Hertzian waves in 
research, medicine and radio technology. These 
fields are to some extent interdependent, and there 
are in particular medical and biophysical problems 
which require the collaboration of biologists, physicists 
and radio-engineers if they are to be solved satis¬ 
factorily. Thirring pointed specially to the urgent 
problem of dosage measurement in short wave 
therapy and to the fundamental scientific question of 
the mode of biological action of short waves : specific 
or thermal. These problems oocupied a prominent 
position in the Congress, and, together with purely 
physical papers, will form the substance of the 



present report ; the review artioles in the various 
sections and the fifty or so papers in the medical 
section will not be dealt with. (Number in 
brackets in each heading indicates the number of 
papers presented.) 

(!) Production of ultra-short warns (11). Most of 
the papers dealt with retarding field or magnetron 
circuits devised for production of the shortest waves; 
the most interesting perhaps was the 14 cm. wave 
retarding field generator with resonant cavity aa 
frequency stabilizer, demonstrated by Dallenbach, 
Alderding and Kleinateuber, The demonstration 
showed the remarkable frequency stability attorned 
and the modulation of the 14 cm. wave. Another 
retarding field system was described by Meng and 
Pct&panko, who have constructed exceedingly sym¬ 
metrical micro-tubes for high-order oscillations of 
wave-length ~ l cm. McArthur described a new 
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magnetron, of single (water-cooled) anode type with 

K rmanent magnet and concentric tube transmission 
o, giving 10 watts at X 4*8 cm. Groskowsky and 
Ryxko discussed the increased efficiency obtainable 
with 4-anode magnetron tubes when the usual 
tungsten cathode is replaced by oxide-coated nickel. 
The Gkabe electron beam magnetron was described 
by Joji Ita. 

(2) Transmission : Ionosphere research (12). Van 
der Pol sketched a theory of propagation of ultra- 
short waves over the earth, starting from the Maxwell 
equations, with proper boundary conditions; lie 
showed that 7 m. waves must diffract considerably 
beyond the horizon, with u strong attenuation which 
is due to absorption by the ground. Southworth 
discussed transmission in pipes or cylindrical rods 
of dielectric. For a hollow metal pipe the diameter 
must be at least 0*58 X. The resonant cavity is a 
special case of this system, and may bo used as a 
frequency determining unit or as an impedance 
matching device, and perhaps as a new means of 
‘irradiating’ laboratory specimens. 

Six of these papers dealt with the ionosphere, 
beginning with a review by Zeimeek. Burkard dis¬ 
cussed the information concerning the ionosphere and 
its diurnal and seasonal variations obtained from a 
statistical treatment of amateur radio reports—as 
many as 10,000 per month. Reports for the summers 
1034 and 1935 (sunspot minimum—single reflection, 
presumably from F t ) gave 240 km. as the mean 
height of the layer. I to Yoji described ionosphere 
studies during the total eclipse of .June 10, 1030, 
when there was found 47 per cent decrease in electron 
density in F v but practically no effect on F t . Fuchs 
described a method of determining the absolute 
temperature in the ionosphere, obtaining the values 
F\ > 400% F t > 1,400° K., so that the daily division 
into the two layers is presumably due to gas-thermal 
effects, Hals described the discovery of the Hals- 
Stermer echoes, and Fuchs provided an interpretation, 
as an ultra-violet ionization phenomenon of the 
upper atmosphere. 

(3) Absorption and dispersion in chemical systems 

(4). Potapenko described a now modification of the 
Drude-Coolidgo method for determination of e' and 
t*; together with Keutnor, he has used the method for 
measurement on monohydric alcohols and glycerol, 
finding, as others have found, approximate agreement, 
with the Debye theory. Williams lias measured the 
absorption of 1*25 cm. waves by ammonia gas, the 
my being diffracted from an echo lotto grating after 
passage through the gas, and the intensity being 
determined with a crystal detector. 

(4) Dielectric properties of tissues : heat production 
in tissues and tissue models (4). The papers on this 
subject brought out clearly the large number of 
factors which must be taken into account in con¬ 
sidering the possibility of selective heating of tissues 
by ultra-short waves. Given fixed values of t 
(dielectric constant) and x (specific conductivity) for 
the various parts of a body, the matter is relatively 
simple; if, however, both e and x are strongly 
dependent on frequency and on temperature, the 
calculation of the optimal wave-length for selective 
heating of a certain tissue becomes impossible without 
Complete experimental dispersion curves for all the 
tissues concerned. In regard to x, Schaefer and 
Kejewsky have now extended their measurements on 
b)ood to several other tissues, while an admirable 
senes qf measurements by K. Osswald shows the 
dependance of both c and x on frequency even in the 


ultra high-frequency region, A further complicating 
factor may bo the very large effect of field intensity 
on dipole losses in solutions of zwitterions, observed 
by Schmelzer in the case of tetm-n-butylammonium 
bromide in benzene, although it is not yet known 
what proportion of the observed high-frequency 
conductivity of tissues is due to substances of this 
type. 

This complexity in the physical properties of 
heterogeneous systems makes it important to obtain 
empirical information concerning selective heating by 
experiments with ‘models’, however approximate 
such information may be. Patzold described measure¬ 
ments of the relative heat ing of juxtaposed layers of 
fat and muscle in the condenser field at X 6 m. and 
1 in., the results of which are in substantial agree¬ 
ment with those calculated from Osswald’s data. He 
has also measured the relative heating of layers of 
salt solutions in a solonoidal field as a function of 
position, wave-length and number of coil windings, 
and further consideied the possibility of applying 
ultra high-frequency energy by ‘irradiation*, on the 
bus is of IJalbwcrtschicht determinations on salt 
solutions arid tissues at X4-3 in. 

(5) Physics and chemistry of possible specific (non - 
thermal) effects (17). It soon became clear that ‘non- 
thermal’ effects might be placed in several categories : 
(a) Specific electrical and mechanical effects, the 
existence of which, in principle, can scarcely be 
doubted, resulting in chain configuration of sus¬ 
pended particles, in decreased degree of dispersion, 
change in viscosity, etc., dependent on field strength 
and type of field but not on frequency. Those effects 
were admirably discussed by Krasny-Ergen, ( b) 
Possible specific chemical and biochemical effects, the 
existence of which lias not yot been satisfactorily 
demonstrated, although frequently assorted. These 
wore discussed by Kcmigor, who suggested possible 
‘resonance* absorption effects, in. the sense of 
Romanoffs theory. Bateman and Rosenberg dis¬ 
cussed the physical conditions which have to lie 
satisfied for the experimental elimination of thermal 
effects, (r) Possible non-thermal physiological effects 
on cell suspensions, when thermal effects can be 
avoided by use of proper experimental conditions. 
According to Hasch6» Lounig and Loch, the field has 
no effect on B. roll and Staph . pyoemnus aureus under 
most conditions of wave-length, intensity and typo 
of suspension medium, although a few inconsistent 
observations have been made at X3*5 m. ; similar 
negative results were obtained by Ruete with B. colt 
and several moulds, and by Malov, with Drosophila 
(mutation rate and lethal action). The observations 
of Roth (development of exposed seeds), of Wertheim 
(‘biopositive’ effects on yeast) and of Nehweinburg 
(on rabies virus), with their less satisfactory control 
of heating, do not necessarily contradict these nega¬ 
tive results, (d) Effects on large bodies ; ‘specific* 
effects opposite to ‘heating’ effects. Most of the 
observed physiological effects belong in this category ; 
they could be the result of (a) or (6), or else—more 
probably—merely thermal effects of a special kind, 
duo to the peculiar distribution of temperature 
gradients in the body which results from exposure to 
the field. None of the many experiments of this 
type described at the Congress contributed essentially 
to the solution of the problem. 

(6) Measurement of absorbed energy in ultra-short 
wave therapy (9). The difficulties of a satisfactory 
measurement of ‘intensity* (watts absorbed/see.) were 
enumerated by several contributors, and a number 
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of modifications of known procedures were described. 
In particular, Mittehnarm has used a method in* 
volving the preliminary determination of the effective 
resistance of the oirouit with a secondary transmitter 
and valve voltmeter, followed by measurement of 
1 or E during treatment with thermo-cross and 
dynamometer. Rieeinger measures the total anode 
dissipation of his transmitter with ammeter and volt¬ 
meter, and tho heat dissipation with a photo-cell and 
a reflecting bimetal strip fixed to the anode, the 
difference representing tho high-frequency energy 


generated. It seems, however, uncertain whether 
this arrangement can be used, as Rieeinger claims, 
as a dose intensity indicator, Schwarz suggested, two 
rapid methods; first, determination of ‘spread* of the 
resonance curve by means of variable condenser and 
Braun tube ; secondly, measurement of true field 
across the object by small electrometer electrodes 
mounted in the condenser plates, The papers on 
tho subject gave the impression, however, that the 
problem is still far from being solved. 

J. B, Bateman. 


The Science of Archives in South Africa* 


S TUDY and work connected with archives have 
been recognized as a science, and a scientiflo 
System of keeping archives has been evolved ; while 
not only is a high standard of attainment and a wide 
range of knowledge of scientific method and results 
demanded of the archivist, but also in certain 
European countries provision has been made for 
his technical training, 

Archives constitute a fundamental source of 
historical information, and hence the introduction of 
the moving picture—the cinematograph film and tho 
‘talkies* have, in tho problem of their conservation, 
forced on the attention of the archivist a numbor of 
practical questions, the method of dealing with which 
has yet to be determined on scientific linos. 

In South Africa, prior to the date of the Union, 
tho Cape Province gave attention to this subject 
more than half a century ago, and the Transvaal 
since about 1902. In 1919 tho Union Government 
took the first serious step in co-ordinating the archives 
of the four provinces. 

The administration of Union and Provincial 
Archives was centralized in a chief archivist, and by 
legislation of 1922 Union and Provincial archive 
depots were created, the former at the seat of govern¬ 
ment of the Union, and the latter at tho seat of the 
Provincial administration. The centres thus are in 
Cape Town, Pretoria, Pietermaritzburg and Bloem¬ 
fontein, each in charge of an archivist, and the whole 
administration centralized in the chief archivist. 
This system secures uniformity of administration, 
arrangement, classification, inventorying, methods of 
preservation and general care. It has resulted 
in straightforward administrative efficiency, and 
experience has taught that it is the only satisfactory 
method. Experts in archive economy the world 
over endorse this system. 

The Archives Department is a young branch of 
the Public Service of the Union of South Africa. Its 
advance, unspectacular but steady, during the last 
decade or so, was marked by a persistent claim to 
recognition as an integral part of the Government 
machinery and tho necessity for its personnel to be 
men with a certain standard of education and an 
aptitude for the work. 

An archives depot is not statio, and must increase 
in quantity and quality as tho years pass. The 

* SubnUnec of the prudential addm* to tint South African Alloca¬ 
tion fpr the Advancement of Science, at the Windhoek meeting on 
July $, 1W7, by Lteub-Coionel 0. Graham Botha, chief Mehivtet of 
the Union of South Africa. 


Department was conceived, no doubt, as a branch of 
the service with great possibilities. Its growth was 
slow at first, and to some extent stunted because it 
had to overcome many prejudices. When it was 
given a place in the Government machinery, it had 
to live down tho prevalent conception that it was a 
warehouse for the storage of records with somoone 
in cliarge to keep them from deterioration and permit 
their Consultation when necessary. It had to have a 
proper home and the right kind of vitamins in its 
food to allow it to develop. But this stripling of a 
department struggled on, facing all the obstacles 
which beset it. 

South Africa had the advantage of studying the 
systems of similar institutions of older and more 
experienced countries. It avoided the pitfalls made 
by them in the past and took the best from each 
country and adapted this to suit the conditions in 
South Africa. Other sections of the British Common¬ 
wealth of Nations afterwards gave attention to the 
organization of their national records, such as the 
Commonwealth of Australia and the Dominion of 
New Zealand. The most recent recruit is the Colony 
of Southern Rhodesia, which created an Archives 
Department by legislation a few years ago. From the 
three countries, inquiries came to South Africa re¬ 
garding the system of keoping archives which 
was being adopted. 

Within the last ten years, the archives at Cape 
Town, Pietermaritzburg and Bloemfontein have been 
transferred to their buildings with up-to-date equip¬ 
ment and protective devices at a cost of many tens 
of thousands of pounds. Steps are being taken to 
provide a separate building at Pretoria, which will 
house the Provincial archives and contain the records 
of the Union Government, when old enough for the 
transfer so laid down by law. 

To illustrate the growth of this branch of the 
service during the last eighteen years, personnel and 
salary expenditure have increased from a staff of 
five and an expenditure of £2,800 in 1919, to a staff 
of 42 and an expenditure of £11,000 in 193?. The 
number of researchers and visitors and volumes con¬ 
sulted during the last five years indicates a steady 
and encouraging increase. 

The system for the arrangement and classification 
of the archives in South Africa is that recognised in 
Europe, and referred to as the ‘prinoipe dee foods*, 
in which the system of classMcotioh is based on tjb# 
department of origin. Experience has shown that 
this is the only sound one. 
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Colonel Botha described the duties of the archivist 
in relation to arrangement, classification, inventory 
and catalogue, and touched upon the physical 
defenoe of archives, covering the repository and 
accommodation, and their moral defenoe, referring 
to their reception and arrangement, in which he must 
study the administrations concerned, their history 
and organization, and divide them into classes and 
subdivisions of these ; while the secondary duty of 
the archivist relating to the special requirements of 
the student covers the preparation of guides, lists, 
inventories and catalogues of his archives. Full 
transcripts must bo prepared and published under 
an editor to meet the needs of the student resident 
at a distance. He also dealt with the problem of 
selection and destruction. 

Finally, in illustration of his contention that 
archives arc the material of history, Colonel Botha 
outlined from the records preserved in the archives, 
the history of the national roads in South Africa , the 
creation of a national road fund, and the constitution 
of a National Road Board in 1935, of which the story 
is disclosed in the archives by records of South 
Africa’s oarly road system and its administration 
from the seventeenth century onward. 

In conclusion, the science of archives may be 
likened to a venerable sage, who seeks for the 
authentic traces of man and his doings in the past 
and, finding them, preserves and jealously guards 
them. His eyes are glowing with wisdom drawn 
from the mass of evidence of man’s past accomplish¬ 
ments, his failures and successes, as treasured up by 
him with tender care ; ever ready to reach a helping 
hand to men of the present day in their struggles 
to move onward the ship of human progress, often 
doing so with an encouraging smile and reference to 
the Solomon of Biblical times : “there is nothing new 
under the sun” ; and he appeals insistently to one 
and all to view the present unfolding of our grand 
and wonderful universe in the light of the ages 
gone by. 


Science News a Century Ago 

Lyeil in Germany 

Writing from Wesel on the Rhine on August 29, 
1837, to Darwin, Lyeil said, “I write this to you, at 
least I am beginning it, in a steamboat on the Rhine, 
so make allowance for the tremulous‘motion. We 
came in a steamer from Copenhagen to Lubeck, then 
in a hired carriage to Hamburgh, across the sand and 
boulder formation of the Baltic, which for the most 
port we have been on ever since, although we have 
crossed the Weser, and Eras, and Lippe, The blocks 
of red syenitic granite, which I hammered away at 
in Norway, and which I saw there in «itu sending its 
veins into the trilobite and orthoceratite sohist, have 
been carried with small gravel of the same, by ice of 
course* over the south of Norway* and thence down 
the south-west of Sweden, and all over Jutland and 
Holstein, down to the Elbe, from whence they came 
to the Weser* and so on to this or near this. , . . 

"This then was already dry land when Holstein, 
and all town the Baltic as far as Gsnabruck or the 
Teutobarger Wald hills* was submerged. At Bremen 
I saw Gibers, aged seventy-two, the astronomer who 
discovered Pallas md Vesta, and at Osnabruok and 
Mftnster I mat a warm and German reception from 
snSn of whom I had never heard, who had mad 


my paper on Sweden or something else. I mean by 
German, that kind of frank expression of enthusiasm 
for science, or of any emotion, which a well-bred 
Englishman tries to suppress, at least all outward 
expression of it, from the dread of being thought 
ridiculous, or of affecting to feel more than he does* 
or from mauvaise honte . If you evor get sick of that 
fashionable nonchalance which would blush to admire 
anything, or at least to confess it, I advise you to 
plunge into Germany, and you will be soon refreshed 
and brought hack to the right tone again, whether 
it be literature, scienoe, or any other pursuit you aro 
following. ...” 

The First Steam Frigate 

On August 31, 1837, H.M.S, Gorgon , the first steam 
vessel in the Royal Navy designed as a frigate, was 
launched at Pembroke. Designed by Captain (after¬ 
wards Admiral) Sir William Symonds, the Surveyor 
of the Navy, the Gorgon was 178 ft. long, 37 J ft. 
beam and 1,108 tons burthen by the rule known as 
Builders’ Old Measurement. She was noteworthy not 
only os being designed as a frigate, but also as being 
the first vessel in the Navy to be fitted with John 
Seaward’s direct-acting engine, instead of a side-lever 
engine, by which a considerable saving of weight was 
effected. The cylinders were placed directly beneath 
the crankshaft driving the paddle wheels. They were 
64 in. diameter with a stroke of 5J ft., the engine 
being of 320 nominal horse-power. The boiler pressure 
was 5 lb. per square inch. The total weight of the 
machinery, including the water in the boilers, was 
276 tons. Service in such vessels was eagerly sought 
after by far-sighted young naval officers, and among 
those who served in the Gorgon was Admiral Sir 
Astley Cooper Key, who as a lieutenant exchanged 
from the Curagoa into the Gorgon and in doing so 
spoke of it as almost a change of profession. “Being 
in a steamer”, he Wrote, “has given me a much 
greater interest in the service than 1 hod before, from 
having, I suppose, an object in view to whioh I feel 
myself suited.” On another occasion he wrote, “I 
study De Painbour and Tredgold daily”. 

The British Association at Liverpool 

In its issue of September 2, 1837, the Athenarum, 
referring to the forthcoming meeting of the British 
Association at Liverpool, said that while there had 
been no doubt as to the really excellent fruits of the 
morning meetings, the same satisfaction had not 
been felt regarding the evening meetings, which had 
been intended for diffusing among the general body 
of members “some part of the treasures of knowledge 
collected and purified in each Section”. There was 
therefore to be a change of plan. “The groat want 
of opportunity for cultivating mutual acquaintance 
and enjoying friendly discussion—a desideratum felt 
with increased force at every Mooting succeeding the 
embryo sitting at York—will be met by devoting at 
least two evenings to a pleasurable Promenade and 
Conversazione in the magnificent apartments of the 
Town Hall, whioh the Mayor and Council have most 
liberally placed at the disposition of the Association. 
Thus the evenings may offer an agreeable relaxation 
after the morning work—the men of abstract and 
practical knowledge may be mingled together, and 
both brought into friendly intercourse with those 
numerous mends of the Association who attend the 
meetings to gather knowledge, and those whom they 
esteem as leaders of science.” 
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Societies and Academies 

Dublin 

Royal Dublin Society, Juno 22. 

H. G. Wager and Elizabeth M. Wager : Animal 
changes in the osmotic value of some arctic and 
temperate plants. Determinations of tho osmotic 
value of some arctic plants were made at intervals 
throughout the year in Kangerdlugssuak, East 
Greenland, during the course of the British East 
Greenland Expedition, 1935- 30. The changes in the 
osmotic value have been correlated with the climate) 
of the district. 

Mahgabet Mohan, J. Keane and T. J. Nolan : 
The chemical constituents of lichens found in Ire¬ 
land : Pamulia consywrsa, Ach. While the Japanese 
and European varieties of the lichen have been found 
to contain salazic acid, the Irish lichen, collected at 
Howth, Co. Dublin, has boon found to contain stictic 
acid. All three varieties also contain usnic acid. 

J. H. J. Poole : A synchronous clock time-marker. 
Tho movement of a synchronous electric clock forms 
a cheap and convenient motor for causing a disk 
with slits to rotate once per minute and thus provide 
a series of light-flashes at convenient intervals to 
form a time base on a photographic film recorder. 

H. H. Poole : A convenient form of galvanometer 
shunt for use with rectifier photo-cells. A constant 
resistance shunt of the telephone attenuator type, 
giving ratios 1, 5, 10, 50, 100 and 500, with an 
external resistance 10 ohms on every range with a 
10-ohm galvanometer, is very suitable for daylight 
measurements. The use of spring keys to bring 
either of two cells into circuit and then to increase 
the sensitivity by successively cutting out the shunts 
saves the sensitive galvanometer from accidental 
damage. A reversing key doubles the sensitivity for 
small deflections. 

Royal Irish Academy, June 28. 

K. Jessjbn and A. Farrington : The bogs at 
Bally bo tagh, with romarks on the development of 
late-glacial deposits in Ireland. An investigation of 
the well-known deposits near Dublin containing 
remains of Cervus giganteus. A detailed description 
of the deposits is given with a list of plants identified 
in the late-glacial and early post-glacial beds. Pollen 
diagrams from several points are discussed. Com¬ 
parison is made with deposits found in other basins, 
for example, at Ralaghan, Co, Cavan, and a general 
view of late-glacial conditions in Ireland is suggested. 


Brussels 

Royal Academy (BuU. Chum\ & W., 23, No. 5; 1937). 

G. CkbA.ro and J. MiiLON : The crystalline form 
of aoonite. 

P. Gj&rabd : The renal elimination of acid colouring 
matters in Astuctut fluvutfilis. 

M. Kourknsky : The integration of linear partial 
differential equations of the first order of two and 
more than two unknown functions. 


F. E, Niflou and J. Gerard : New determination 
of the vertex of the cluster in Taurus and of the star 
stream in Scorpius. 

M. G. E. Cosyns : Variation of the specific primary 
ionization of hydrogen as a function of the energy 
of the incident electrons. 


Geneva 

Society of Physics and Natural History of Geneva, 
June 17. 

G. Bilgkr : The potential of polygons and 
elementary geometry. The author demonstrates the 
following propositions : (!) All regular homogeneous 
regular polygons having the same vertices and the 
same mass create the samo logarithmic potential of 
the simple layer in tho connex domain of the point 
at infinity. (2) All homogeneous semi-regular poly¬ 
gons, inscribable, having the same vertices, in each 
vortex the same bisector and tho same mass, create 
the same logarithmic potential of the simple layer 
in the connex domain of the point at infinity. 

G. Carrisson : Rapid counting of a microbial 
suspension. Tho author describes a method, based 
on the absorption of light by the bacteria, for 
counting bacteria in suspension. The quantity 
of micro-organism in 1 c.c. can thus be determined 
in about ten minutes to approximately 1 in 10*. The 
measurement is made with a Lange photo-eleotric 
colorimeter. 

MOSCOW 

Academy of Sciences, G.J2., 15, No. 2 ; 1937. 

V. 8. Ignatovskiy: The Laplacoan transforma¬ 
tion (6). 

A. P. Djktzmann ; The p-groups. 

8. G. Natanson : The use of the photo-relay in 
the study of lunar micro-relief. 

A. D. Petrov and M. A. CelAova ; The catalytic 
isomerization of normal hexene and oetene in the 
presence of zinc chloride and phosphoric acid. 

V. A. Devyatnin and V. M. Iosikova : The deter¬ 
mination of ascorbic acid (vitamin C) in blood and 
urine. 

K. 8. Maslov and I. A. Korobkov : Discovery in 
Juria of Upper Eocene characterized by its fauna. 

J. A. PktrokovtO : The phosphorite-bearing 
horizon of the Maagysplak Triasaic. 

F. V. Cuchrov : Antlerite of the Krestovozdviz* 
hensk region in Djoskagan. 

Y. M. Olbnov, I. S. Kharmac, K. T. Galkovskaya, 
N. I. Kniazeva, A. D. Lebedeva and Z. T. Pofova s 
N atural selection in wild populations of Drosophila 
mHanogaster. 

L. I. DIaparidzk : The anatomioal connexion 
between the acerose leaf and the pitch-carrying 
system of tho wood in Pinus sp. 

Rome 

National Academy of the Lincei (Atti, 24, 393-487 i 
1936). 


N, NBBONomr : Reduction of a plane problem an 
hydrodynamics to the solution of a system of 
function 

8. Akekd : Direct calculation of the rolationahirps 
used m positional osteography, , 


L.Tokbmu : (l)Problem of PJatesaO)- {ai&wi* 
continuity in the problem, of Mayor and of Lagrange, 
" O. M. Coasnro s Method of osJibrating - 

static snterophoae beeed on its behaviour towarde an 
alternating electromotive force. 
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0. Baiiba : Definite polynomial h (I). Ftinda- 
mental problems. 

R. Cacciopfoh : Branched inverted functional 
correspondences : genera! theory and applications to 
some non-linear functional equations and to Plateau’s 
problem (2). 

E. vi: Characteristic properties of Laplace’s 
transformation. 

G. Arrighi : Isocarene oscillations about the con¬ 
figurations of general equilibrium (2). 

E. Gxtgino ; Variational problem which assumes 
prefixed trajectories. 

C. Jacob : Bifurcation of a liquid jet due to a 
circular obstacle. 

L* Sona : Translo-oirculatory current in prosonco 
of an obstacle formed by two crossed laminae. 

G. Boaga : Localization of a spherical body by 
means of Edtvos measurements. 

A. Baboni i Electron diffraction study of the 
graphitization of some industrial lamp-blacks. 

A. Iandklli and E. Botti : Crystal structure of 
the compounds of the rare earths with tho metalloids 
of the fifth group. Phosphidos of lanthanum, cerium 
and praseodymium (1). 

G. Natta and L. Passkkini : Dimorphism of white 
phosphorus. 

F. Rodolico : Granular forms of melilitic rooks. 

G. Nkgodi : Further contributions to the cariology 
of the genus Fumaria . 

W. Jablonski i Survival and mitosis of free 
epithelial cells in vitro . 

G. Lolli ; Thyroid function and experimental 
alcoholaemia. 

E, Smbiatstni : The action of morphine on the curve 
of experimental atcoholsemia in the normal man. 


Sydney 

Royal Society of New South Wales, June 2. 

Adolph Bollioeb : Compoumte of creatinine with 
alkali hydroxides. In an alcoholic medium, creatinine 
forms with sodium, potassium and rubidium 
hydroxide, crystalline compounds which can be 
readily isolated and which may consist either of one 
molecule of creatinine, one of alkali hydroxide and 
one or two of water, or of one atom of alkali and two 
or three molecules of water. 

G. F. K. Naylok ; A preliminary note on the 
occurrence of Palaeozoic strata near Taralga, N.S.W. 
Recent investigations near Taralga have shown that 
Palaeozoic sedimentation is represented in that area 
by Upper Ordivieian, Upper Silurian and Upper 
Devonian strata, their respective ages being deter¬ 
mined conclusively by the presence of fossils. The 
general rock pattern conforms to, and is continuous 
with, that previously determined in the Goulbum 
district. An interesting point is the finding of black 
shale containing Monographs* bohemicus, interbedded 
with highly foesiliforous Upper Silurian limestones. 
"This indicates that the latter are of Lower Ludlow 
age, and owing to the restricted range of that grapto- 
lite, may lead to a more exact correlation of N.S.W. 
Silurian rocks with British and Victorian occurrences 
than has hitherto been possible. 

A.J. Bracn ; The detection and estimation of 
O-phcilandrene in esse n tial oils* This paper describes 
ah of the ‘diene’ synthesis to the detection 

of a-pheUandtene in small quantities, and its eethna- 
tion m the preaenoe of p-cymene, cmeol, liroonene or 
a«ipinene. 


Forthcoming Events 

British Association for tkk Advanokmknt of Scimnoe 
(Nottingham Mhetino). 

Wednesday, September 1 

At 8.30 p.m.~ -Sir Edward Poulton, F.R.S. : “The 
History of Evolutionary Thought, as recorded in the 
Meetings of the British Association” (Presidential 
Address in the Albert Hall). 

Thursday, September 2 

At 10 tt.m.—Sir William Bragg, O.M., K.B.E., Pres. K.S., 
l>r. U. Shearer, Dr. J. D. Bernal, F.R.S., J. T. Randall 
and H. P. Rookaby, Dr. A. J. Bradley, and R. M. 
Powell and W. A. Wood: “X-Ray Methods and 
Industry* 1 (Symposium : Section A). 

Dr. F. L. Pyman, F.R.S., Prof. H. Horlein, Sir Gilbert 
Morgan, Dr. W, Kikuth and Prof. R, Robinson, F.R.8. : 
“Some Aspects of Chemotherapy** (Symposium, in¬ 
cluding Dr, Pyman’s Presidential Address entitled 
“Researches in Chemotherapy” : Section B). 

Prof. F. A. E. Crew : “The Sex*Ratio” (Presidential 
Address : Section D). 

H. Wolfe, C.B., C.B.E., H. M. Hallsworth, C.B.E. 
Dr. O. A. Oesor and A. D. K. Owen : “Labour Trans¬ 
ference” (Discussion : Section F). 

Dr. E. P. Poulton : “Heat Production, Nutrition and 
Growth in Man—Some New Views*’ (Presidential 
Address : Section I). 

Prof. K. J. Salisbury, F.R.S. : “The Modem Study of 
Plants in Relation to Education” (Presidential Address : 
Section K). 

H. G. Wells : “The Informative Content of Education” 
(Presidential Address : Section L). 

.T. M. Caie : “State Intervention in Agriculture” 
(Presidential Address : Section M). 

Sir Alexander Gibb, G.B.B., C.B., F.R.S.: “Research 
in Engineering” (Presidential Address: Soction G). 

Prof. D. Bums, A. L. Bacharaoh, Mrs. C. M, Burns, 
Dr. G. E. Friend, Prof. E. Atder, Prof. 8, J. Cowell; 
“Contribution of Physiology to the Health of the 
Individual and the Community” (Discussion : Section I). 

At 2.15 p,m.—Prof. J. Ritchie : “The Outlook of Natural 
Science” (Presidential Address to the Conference of 
Delegates of Corresponding Societies). 

Friday, September 3 

At 10 a.m.—Dr. G. W. 0. Kaye, O.B.R. : “Noise ami the 
Nation” (Presidential Address : Section A). 

Prof. C. R. Hariagton, F.R.S., I)r. K. LinderstrOm- 
Lang, Dr. W. T. Astbury, Dr. D. M. Wrinch, Dr. A. 
Neuberger and J. St. L. Phitpot : “Protein Chemistry” 
(Symposium: Seotion B). 

Prof. L. J. Wills: “Pleistocene History of the West 
Midlands” (Presidential Address : Section 0). 

Dame Helen Gwynne-Vaughan, G.B.E., Prof. F. A. E. 
Crew, Prof. R. A. Fisher, F.R.S., Dr. F. W. Sansome, 
Dr. C. D. Darlington, Dr. P. C. KoUer, E. B. Ford 
and Dr. J. S, Huxley: “Recent Work in Genetics and 
Cytology” (Joint Symposium: Sections D and K). 

Prof. C. B. Fawcett: “The Changing Distribution of 
Population” (Presidential Address: Section E). 

Prof. P. Sargant Florence: “Economic Research and 
Industrial Policy” (Presidential Address: Section F). 
Prof. F, G. Bafiy and A. P. M. Fleming; “Tiaining of 
University Graduates for the Engineering Industry” 
(Discussion; Section G). 

Prof. J. H. Hutton, C.LE. t “Assam Origins in Relation 
to Oceania” (Presidential Address: Seotion H). 
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Dr, Mary Cullirn: ‘'Teat)* in Common Use for the 
Diagnoeift of Colour Defect” (Presidential Address: . 
Section J). 

Prof. A. M. Carr-Saunders, Sir Frank Fletcher, Mrs. 

K. V. Parker, M. A, Pesclos and Dr. Oraefer : “Educa¬ 
tion for the Community” (Discussion : Section L). 

L. Holland, J, Macdonald, J. T. Fitzherbert, Dr. 8, E. 
Wilson, C. J. Jones : “Mining Timber” (Symposium : 
Section K*). 

Discussion on “Anthropology and Administration” 
(Section H). 


Hoys! Botanic Garden*, Kcw. Bulletin of Ukadltwm Inform* 
tlon, 1030. Pp. lvf«02-HO plutea. {London: KM. Stationery 
Offloe.) ltH. net. 

Imperial Agricultural Bureau*. Herbage Publication Series, Bulletin 
No. 19: Production of Gras* Seed: an International Exchange of 
Opinions and Experiences on the Technique of Producing Seen of 
Gramineous Herbage and Forage Plant#. Edited by R. O. Whyte, 
pp. 48. 6#, Herbage Publication Scries, Bulletin No. 540 : Insects and 
other Pests injurious to the Production of Seed in Herbage and Forage 
Crops. By H. F. Barnes. Pp. 31 -fill. 2#. fid, Herbage Publication 
Series, Bulletin No. 21 : The Influence of Climatic Conditions on 
TyiK* Composition. By Nils SylvAn. Pp. 8. la. (Aberystwyth: 
Imperial Bureau of Plant Genetics, Herbage Plants.) [1X8 


Other Countries 


At 7.30 p.m.—Prof. J, Walton : “Coal and its Origin” 
(Popular Lecture at Mansfield). 

At 8 p.m.—R. Kay Orcsswell: “Rivers and Waterways” 
(Public Lecture at Lincoln). 

At 8.30 p.m.— Dr. R, E. Slade ; “Grass and the National 
Food Supply” (Evening Discourse). 


Appointments Vacant 

Ayrti cations are invited for the following appointment#, on or 
before the date# mentioned : 

Tkohntoai. OrrtcBK and Assistants (grades II ami III) at the Air 
Defttnce Experimental Establishment, Biggin Hill, Kent (September 1). 

Assistants (grade 11 L—electrical engineering and phofograpltie 
equipment) at the Royal Aircraft Establishment. South Farnborough, 
Hants.—The Chief Superintendent (September 8). 

Hussakor Assistant in Ohkkistry (radioactivity) in the University 
of Manchester—Prof. M. Polany! (September 6). 

iMBKONSTKATon in HisTotoav anp Kmbhyolooy in the Royal 
Veterinary College and Hospital, Camden Town, London, N.W.I— 
The Serretarv (September 7). 

UN1VKH8ITV Assistant in Aowcui/nTRAi. Botany in the University 
of Aberdeen—The Secretary (September 14). 

Provhssor oy Botany in the University College of the Orange 
Free State, Blmnnfonttdn—The Rector (September 30). 

KX A MINSK (ClwtoiRl) in the A.1.1). Test Hmwe, Kfdhtnoke (Non* 
Metallic Material Section, Oil* and Petrol* Sub-Sect lon>-~The Secretary 
18.2(d) J Air Ministry, Kings way, W.C.2 (Octotar 31). 

Watbhwokkh KNOiNmcfi for the Government of Nigeria—(Town 
Agent# for the Colonic*, 4 Mlllbank, London, H.W.t (quote M/M4C.}. 

LhOTVKkr in Gkolooy In the University of Rangoon-Thc Secre¬ 
tary, Universities Bureau of the British Empire-, 88a, Gower Street, 

PKOTKANOU op Anatomy in the University of Melbourne—The 
Secretary, Universities Bureau of the British Empire, 88a, Gower 
Street. W,(U. 


Offirial Publications Received 

Great Britain and Ireland 

Memoir# of the Cotton Research Station, Trinidad. Series B: 
Physiology, No. 10: The Effects of Light and of Oxygen on the 
Uptake of &ugar by the Foliage Leaf. By R, Phillis and T. G. Mason. 
Pp. 231-237 4-2 plates. (London ; Empire Cotton Growing Corpora¬ 
tion.) 2*. fid, |48 


Department of Public Instruction, Technical Education Branch; 
New South Wales. Technological Museum : Curator’s Annual Report 
for Year ended 31st December 1036. pp. 6. (Sydney : Government 
Printer. 1*S 

Punjab irrigation Research Institute. Research Publication, Vol. 
2, No. 16 : The General Theory of the Gradient or Pressure under a 
Structure ou Permeable Foundations, with Applications to the Evalua¬ 
tion of the Gradient at Exit for some Standard Cases. By Jal K. 
Malhotra and Dr. K. McKenzie Taylor. Pp. 10. 3 annas; 4d. Research 
Publication, Vol. 3, No. 2 : Ttio SoIIb of the Rice Areas of the Gulrun- 
wala and Sheikhupura Divisions of the Upper Chenab Canal. By 

M. L. Mehta. Pp. 25 4- Hi+4 plates. 10 annas: Is. Research Publica¬ 
tion, Vol. 3, No. 3 ; A Study of the Soil PmfllcB of the Punjab Plains 
with reference to their Natural Flora, By R. 0. Hoon and M. L. 
Mehta. Pp. 474-10 plate*. 1.3 rupees; 1*. IGd, (Lahore: Punjab 
Irrigation Research Institute.) [48 

U.B. Department of the Interior; Office of Education. Pamphlet 
No. 70 : Per Capita Cost# in City Schools, 1036-36. By Lula Mao 
Comstock. Pp. 24. 10 cents. Pamphlet No, 73 : Subject Registrations 
in Private High Schools and Academics, 1982-33. Text by Carl A. 
Jensen ; Statistical Tables by Lester B. Herllhy and Mrs, Blanche K. 
Choate. Pp. 30. 10 cents. (Washington, D.C.: Government Printing 
Office.) 148 

Field Museum of Natural History. Botanical Series, Vnl. 9, No. 
3 : Useful Plants and Drugs off ran and Iraq. By David Hooper, with 
Notes by Henry Field. (Publication 887.) Pp. 69*242. 1.50 dollars. 
Botanical Series. Vol, 17, No. 1 : The North American Species of 
Rumex. By K. H. Rechinger, Jr. (Publication 886.) Pp. 162, 1,50 
dollars, (Chicago ; Field Museum of Natural History.) (48 

Proceedings of the United States National Museum. Vol, 84. No. 
3020 : Synopsis of the Puerto Rican Beetle* of the Genus Mordelhstena, 
with Description* of New Species. By Kugeuo Ray. Pp, 389-400. 
(Washington, D.C.: Government Printing Office.) (48 

Smithsonian Miscellaneous Collection*. Vol. 91. No. 27; Report# 
on the Collections obtained by the First Johni*on-»mithsonIan Deep- 
Sea Expedition to the Puerto Rican Deep. A New Species of Deep-Sea 
Kish. Arovropeltcu* antror$09jtinu», of the Family Stamoptichtdae. By 
Leonard Q. Schultz. (Publication 3489.) Pp. 114-0. Vol. 96, No. 3: 
Phototropic Response and CO, Assimilation of Plants In Polarised 
Light. By Karl 8. .lohnston. (Publication 3440.) Pp. U4-8, (Wash- 
Ington, D.C.: Government Printing Office.) 148 

Carnegie Institution of Washington. Publication No. 480 : Delta, 
Estuary and I<ower Portion of the Channel of the Colorado River 
1033 to 1935. By Godfrey Sykes. Pp. vl4- 704-6 plates. (Washington, 
D.C.; Government Printing Office.) 1.26 dollars. [68 

international Institute of Agriculture. Studies of the Principal 
Agricultural Products on the World Market, No. 1 : World Cotton 
Production and Trade. Pn. xll4-462420 plates. (Rome: Inter¬ 
national Institute of Agriculture.) 30 lire. [68 

Memoirs of the Geological Survey of India. Palaeontologla Indlca, 
New Series, Vol. 20, Memoir No. 6 : The Mesozoic Braobiopoda of 
the Attock Distriot. By Dr. Helen M. Muir-Wood. Pp. lv+»4 + l 
plate. (Calcutta : Geological Survey of India.) 2,2 rupees; 4i. [98 
Pasteur Institute of India, Kaeaull, The Thirty-fifth Annual Report 
of the Director of the Institute for the Year 1936, Part 2, Pp. 49, 
(Kasaull: Pasteur Institute of India.) (98 

Annual Report of the Imperial Council of Agricultural Research 
for 1936-1937, Pp. v+ntf. (Delhi : Manager of Publications.) 


Technical College, Bradford. Diploma and Special Day Courses, 
(tension 1937-1938. Pp. 2614 21 plates. (Bradford: Technical 
College.) [48 

British Non-Ferrous Metals Research Association. Research Re¬ 
port, Association Series No. 440 : The Fatigue Resistance of Lead 
and Lead Alloys (Summary Report). By H, Waterhouse. Pp. 8. 
(London: British Non-Ferrous Metals Research Asflociation.) 2i. [48 

LC,l. Game Researches. Advisory Leaflet No. 12 ; Disease ; some 
Simple Treatments. Pp. 10. Advisory Leaflet No. 13: partridge 

Stocks and Mortalities. Pp. 10. (London: Imperial Chemical In¬ 
dustries, Ltd.) (68 

Transactions of the Institution of Chemical Engineer*. Vol. 14, 
1986. Fp.lv 4176. (London: Institution of Chemical Engineers.) [68 
The North of Scotland College of Agriculture. Calendar. Session 
1987-1938. Pp. vill + m. (Aberdeen : North or Scotland College of 
Agriculture.) [68 

Department of Scientific and Industrial Research. Forest Product# 
Research Records, No. 19 <$u«KHdug Sorias, No. 4): Methods of KUn 
Operation. By R. 0. Batman, Pp7li4l344 plidoe. (London: H.M, 
Stationery Office.) fid. not, (68 


1.2 rupees ; 2s, (98 

Annua) Report on Forest Administration lu Malaya. Including 
Brunei, for tho Year 1936. By J. P. Mead. Pp. Ui + W+6 plates. 
(Kuala Lumpur: Government Printer.) 1 dollar; 2i. 4d. (96 

Indian Forest Records (New Series). Vol 1, No, 6 : Second Interim 
Report on Work under Project 8 (Testing of Indian Timbers rat 


River Flow Records. By Capt W. N. MoCleau. Series A : Jtfva. and Plant Material Analyses by Rapid Ch^j^SfoShods, H. By 


don : River Plow Reo 


i portfolio. Us, (Lon- 
[98 


Disease of Sandal (31) Dermanfora and Orthuptera. By Dr, L, Chnpard 
and N, V, Chatterjee. Pp. 11+30. 1 rupee ; Is, 9rf, Vol. 8, No, 2: 
Immature Stages of Indian Cotoopteia (21) Uletidae. By J. C, It. 
rf^SbUoatSns) 47 + * pkkU *’ 12 wmfw 5 *«■ 3d. (Delhi: Haiu^ar 

Department of Agriculture : Straits Settlements and Federated 
Malay States. Soonomic Sertea. No. 8; MaUyau Agricultural Statistics, 
1986, By D. H. Grist. Pp, til+91 tables, 60 oente. General Series, 
No. 26: Reports of the Rcacareli. Eoonomio and Agricultural Educa¬ 
tion Branches for the Year 1936. Pp. 1U4-97. 60 oeafe. (KuaJaLant- 
pur : Deportment of Agriculture,) (9S 

Bullrttu of ttoB™rbne^Statiou of titc Hawaiian Swr Planters* 

FlatReia* Associatkm,) HP 

s «*^*wat£^ , s-s; 

History.) 26 ositta. ( JOS 
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CHAPMAN & HALL'S PUBLICATIONS 


THE ANALYTICAL CHEMISTRY 
of TANTALUM and NIOBIUM 

The Aralyili of their Minerals and the Applica¬ 
tion of Tannin In Gravimetric Analysis 
By W. R. SCHOELLER.^Ph.D., F.I.C., etc. 
With a FOREWORD by G. ROCHE LYNCH, O.B.E. 

M.B., B.S. (Land), D.P.H. (Eng,), F.I.C, 

Demy 8vo. 214 paget 21s. net. 

COLLOID CHEMISTRY 

Principles and Applications 
By JEROME ALEXANDER, M.Sc. 

Consult Inf Chemlit and Chemical Engineer 

FOURTH EDITION 

Msdium 8vo. 523 page*, 43 figures. 22*. net, 

GASES AND METALS 

An Introduction to the Study of Gee-Metal 
Equilibria 

By COLIN J. SMITH ELLS, M.C., D.Sc. 
OemySvo. 216 145 figures. IBs. net. 


ECOLOGICAL ANIMAL 
GEOGRAPHY 

An authorised re-written edition, based on 
Tiergeograpbit auf oekologischtr Grundhge 

By RICHARD HESSE 

Translated and re-written by W. C, AlLEE, and 
KARL P. SCHMIDT 

Medium 8vo. 611 pages, 135 Illustrations. 30s. net. 

REAGENT CHEMICALS AND 
STANDARDS 

With Methods of Assaying and Testing Them ; 
Also the Preparation and Standardisation of 
Volumetric Solutions and Extensive Tables of 
Equivalents 
By JOSEPH ROSIN 

Medium 8vo. 540 pages. 30s. net. 

THE REACTIONS OF PURE 
HYDRO-CARBONS 

By GUSTAV EGLOPF, Ph.D. 

Medium 8vo. 914 pages. 84s. net. 
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Processes of Organic Evolution 


O NE of the difficulties about organic evolution 
is that it has not been and probably cannot 
be demonstrated in a strict sense, and although 
the indirect lines of evidence converge with such 
unanimity upon the probability of the theory that 
the scientifically trained mind is convinced, a loop¬ 
hole for doubt remains to the multitudes who 
must rely upon the dictum of authority one way 
or the other. 

The evolutionist who rests upon his oars, con¬ 
vinced that the stream is running with him, mis¬ 
judges the set of at any rate one considerable part 
of the current. “Le probl&me de l’Evolution parais- 
sait plus pr&sde sa solution, il y a quarante ans, que 
maintenant”, wrote Prof. C&ullery, and the Critical 
examination of “le Transformisme” is a noticeable 
activity of French thought at the moment. In 
America the anti-evolution or Fundamentalist 
position is well entrenched. There in June the 
monthly magazine Evolution, described as “A 
Journal of Nature ; For Popular Education in 
Natural Science, to Develop the Open Mind*', 
reappeared after a lapse of five years due apparently 
to lack of supporters interested in open minds ; 
and the editor, after interviewing 20,000 persons, 
says, “I am more convinced that there is a need 
and a real field few* Evolution than I was before I 
started/* He was advised if he wished to make. 
a commercial success of his journal to change 
Evohtium to some “less offensive” name. In 
Great Britain the feeling against evolution lies 
rather under the surface, but it exists, and we 
Weall the surprise with which we listened to the 
atmoun<anmnt of a University student that she 
did oot propose to answer any examination 
question upon eyobthfcm, because neither she nor 
her jw^ in it! 


When, therefore, Sir Edward Poulton in the 
course of his charmingly reminiscent presidential 
address to the British Association on ‘The History 
of Evolutionary Thought, as recorded in Meetings 
of the British Association”, which is printed in the 
Supplement to this issue of Natukk, passed lightly 
over “the subject of organic evolution itself, as 
generally accepted" (our italics), he spoke truly of his 
scientifically minded audience, for he recalled only 
one example of opposition to a belief in organic 
evolution, anti that was at the first meeting he 
attended, in 1881. But the swamping of two 
thousand scientific workers by a week-end influx 
of trippers during the Blackpool meeting gave 
perhaps a rough indication of the number of 
believers to the masses who do not understand 
evolution, who do not care, or who are actively 
or passively opposed. The position, however, is 
gradually changing. The idea of evolution, as 
understood to-day, is comparatively new, and the 
natural death of prejudice, together with the 
diffusion of knowledge in school and college, and 
particularly through the far-reaching voice of the 
radio, are paving the way for the general recogni¬ 
tion of a process the idea of which has become a 
commonplace of scientific thought. 

Evolution rests upon two primary or basic 
factors: the vital characteristic of organisms to 
produce variations, and the heredity winch makes 
possible the establishment or perpetuation of these 
variations. Both aspects have been discussed at 
meetings of the British Association, but the 
tendency has been for debate to centre upon the 
{secondary or guiding factors, the means by which 
the course of evolution has been directed. Here 
there has been controversy enough since natural 
selection took the field, and particularly since that 
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discussion in 1887 at Manchester upon “The 
Hereditary Transmission of Acquired Characters” 
in which Weismann took part, who all but strangled 
the idea of the inheritance of acquired characters 
at its resuscitation. 

Into this controversy, Sir Edward Poulton in bis 
address threw himself with gusto and with many 
recollections of the great debaters of the past, for 
he himself during the last fifty years has been in 
the forefront of the battle. Having nailed lus 
colours to the mast, he picked hero and there 
from the meetings of the last half-century opinions 
or evidences in favour of the efficacy of natural 
selection, notably from Prof. Alfred Newton and 
Canon Tristram, and against the inheritance of 
acquired characters by Ray Lank ester. 

The recalling of these contentions is a reminder 
of the difficulty of adducing real proof of any 
theory of evolutionism, and of the assumptions 
which the early followers of Darwin permitted 
themselves. Take the quoted case of Canon 
Tristram’s larks of North Africa, where a sandy 
area has a long-billed, and a rocky district a short- 
billed species. The assumption made was that 
“the shorter-billed birds would be at a disadvan¬ 
tage in obtaining food from sandy areas but 
at an advantage among the rocks where strength is 
required”, A plausible assumption, but, unbacked 
by a thorough analysis of the food consumed and 
the food available, no more than an assumption. 

Compare Tristram’s evidence with the more 
complete observation of bill structure made by 
Joseph Grinnell in Lower California, where in a 
peculiar area of meagre rainfall and high atmo¬ 
spheric humidity (a humid desert) he found that 
lesser size of bill was a common feature of birds 
as different as flycatchers, finches and wood¬ 
peckers. It is difficult, but not impossible, to 
assume that birds of feeding habits so diverse 
could all benefit by exactly the same kind of 
modification, so that, for each, environment should 
select similar variations. It is even more difficult 
to make the assumption, since other common modi¬ 
fications occur in all these birds, such as deeper 
coloration and certain proportions of wing and tail. 
What seems to be clear is that environment has 
been at work, and has induced the living organism 
to respond in similar manner, no matter that the 
stocks were of different pedigree. But does that 
imply the inheritance of acquired characters ? 
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So it is, unfortunately, with most of the 
observations adduced in support of particular 
means of evolutionary progress. Sir Edward 
Poulton mentioned the work of Weldon and 
Thompson on the influence of impurities in the 
sea at Plymouth upon the frontal width of the 
common shore crab, which, it was suggested, 
ensured that the water flowing over the respiratory 
surface was more efficiently filtered. But these 
observations and experiments, beautifully con¬ 
vincing as they appear to be at first sight, have 
been criticized so reasonably and ably that the 
conclusions cannot be accepted with any con¬ 
fidence. 

The fact of the matter is that the story of 
evolutionary thought shows, as regards the pro¬ 
cesses of evolution, that the first flush of enthu¬ 
siasm, with its easy evidences and somewhat 
uncritical observations, has passed, and that 
science will be satisfied only with careful records 
or controlled experiments safeguarded so as to 
convince the open but critical mind. To this new 
evidence the naturalist, as well as the experi¬ 
menter, must make his contribution ; but for the 
naturalist also the conditions become more 
stringent, and, to take another example, the 
statistical analysis in relation to protective pat¬ 
terns of food taken by a bat will be regarded as 
valid only when viewed in relation to the abundance 
of the food items and their availability at the time 
and place of the bat’s collecting ; and that is no 
simple series of observations. 

In another way, investigation into the modes of 
evolutionary progress is likely to undergo modifica¬ 
tion. Few biologists, nowadays, doubt that 
natural selection has played a great part in guiding 
that progress ; it is taken to be, as Bateson took 
it, self-evident. But natural selection merely plays 
with variations created by the organism ; the vital 
problem lies deeper. Does the vitality of the 
organism, a thing of wondrous properties, really 
express itself in non-significant variations left 
entirely for Nature to carve into line, or does it 
respond more directly to the environment in such 
a way that subsequent generations share in the 
response, or does it even more directly handle its 
own fate by striking out in determinate lilies of 
its own—it being postulated, of course, that what- 


Even here more evidence about food and habits 
is neoessa^ valid conclusion canbe 

drawn ■ . 


ever the source of the variations they must after¬ 
wards come under the pruning hook of natural 
selection 1 There seem to lie the evolutionary 
o£ theimmediate fttture for the eager 
student of biology, ; X;" : ‘ 
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Ancient Fauna and Early Man at Bethlehem 


T HE report on the bone-bearing beds of 
Bethlehem by Miss E. W. Gardner and Miss 
D. M, A. Bate, appearing in this issue of Natubb 
(see p. 431), summarizes the results of three years’ 
excavation on a site situated in the highest part 
of Bethlehem on the highest point of the Judean 
arch, of which the importance for the physiography 
and palaeontology of Palestine was established in 
1934 by the discovery of the fossil remains of an 
elephant, the first evidence of the former existence 
of this extinct species in this geographical region. 

Since that date, as Miss Bate shows, the Bethle¬ 
hem bone beds have yielded evidence of an extinct 
fossil fauna, which is not only almost entirely new 
to Palestine, but is also of earlier geological age 
than any found there hitherto. Further, from the 
gravels of these deposits have come ‘flints’, which 
may prove to be the earliest trace of man in 
Palestine. 

The character of the geological deposits in 
which the fossil fauna occurs, as is indicated in 
Miss Gardner’s report, is such as to add consider¬ 
ably to the importance, of the discovery. The 
bones were found in water-borne gravels deposited 
on a cemented scree, or breccia, weathered sub- 
aerially. The lie of the deposits is such that it is 
evident that they cannot have been laid down 
originally in the position in which they are now 
found- While Miss Gardner exercises a wise 
discretion in refraining from any premature con¬ 
jecture as to their origin before excavation is 
complete, she goes so far as to suggest that the 
condition of the deposits may be due either to the 
collapse of the original floor or to the filling of a 
funnel-shaped hole* These conditions are of prime 
importance in pointing to movement and physio¬ 
graphic changes, indicating a considerable antiquity. 

While the evidence of geology, pending further 
investigation, is thus reticent as to questions of 
Origin and chronology, the aid of other branches of 
inves%ation-^rchTOlo^ and palaeontology—is 
Invoked to give evidence on the question of dating ; 
and here is brought forward what to many 
oM will seem the most startling evidence 
this investigation. Miss G. Oaton-Thompscm, 
^ in dealing with early Stone Age 

in the East entitles her to speak with 
& ^ h** found in the vast multiform 

assemU^ of cherts in the gravels, showing 


evidence of subjection to a variety of forces, a 
number of pieces which she holds it difficult to 
explain except as humanly fashioned tools. Draw, 
ing a pregnant comparison with Mr. Reid Moir’s 
’artefacts’ from the Red Crag of Foxhall and the 
sub-Crag detritus bed flints of Bramhall, she 
regards many of the Bethlehem ‘artefacts’ as con¬ 
forming closely “in shape and edge trimming to 
the classic type of Harrisonian eolith”. She.goes 
on to point out that this is the first time such 
evidence has been found in a sealed deposit in 
Palestine—evidence which “is less easy reasonably 
to explain as the accidental work of natural forces, 
than as the deliberate experimental work of man 
in remote pre-Chellean times”. 

The archaeological evidence, thus possibly the 
earliest indication of man’s appearance in Palestine, 
gains in significance when brought into relation 
with the interpretation of the palaeontological 
data, as regards geographical distribution and 
dating. 

The crucial point is the occurrence of the 
diminutive form of horse, Hipparion , previously 
known from various deposits in Asia of Tertiary 
age, but recently reported from the Pleistocene of 
India, and now well known from the Pleistocene 
deposits of East Afrba. With it goes the evidence 
of other members of the Bethlehem fauna, also 
pointing to an affinity with Asiatic forms of like 
age. Miss Bate, therefore, in summing up, con¬ 
cludes by suggesting that the Bethlehem fauna in 
origin is Asiatic and that its age is not later than 
early Pleistooene, adding that it provides a faunistio 
link for this period between Asia and East Africa, 

It need scaroely be said that if Mias Caton- 
Thompson’s tentative acceptance of the specimens 
she has selected as artefacts is well grounded, this 
discovery at Bethlehem will prove of transcendent 
importance in the consideration of the problem of 
the distribution of early man. It would be prema¬ 
ture to enlarge on this aspect before the specimens 
have received further expert consideration; but 
it may be pointed out that these excavations serve 
to reassert the growing importance of Palestine for 
the problems of early man, already demonstrated 
in Miss Garrod’s excavations and the investigations 
of Sir Arthur Keith and Mr. T. MeOown on the 
physical characters of the early forms of man from 
Ifcntnt Carmel. 
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Scientific Aspect of Chinese Glazes 


Chinese Ceramic Glazes 

By A. L. Hetherington. (Courtauld Institute of 
Airt/,) Pp. x +70 +14 plates. (Cambridge : At the 
University Press, 1937.) 10s. M. net. 

'T'HIS concise and simply written treatise, 
* which embodies an amplification of a series 
of lectures given recently by the author at the 
Courtauld Institute of Art, links together scientific 
facts and archaeological knowledge concerning the 
chief glaze effects produced by Chinese potters 
during a period extending over some two thousand 
years. 

A preliminary chapter is devoted to general 
considerations on the nature of the glazes, slips 
and earthenware bodies employed by successive 
generations of Chinese potters, on the effect of oxi¬ 
dation and reduction upon the colouring materials 
used in glazes, and on the modifications produced 
in these colour effects by the relative proportions 
of acidic and alkaline constituents in a glaze. 

It is a striking testimony to the long-sustained 
art of the Chinese potter that nearly all his earlier 
colour effects were achieved by the use of only 
two metals, iron and copper. The old and fas¬ 
cinating ‘iron’ story, well exemplified by the 
ceramic ware shown at the Chinese Exhibition in 
London of 1935, explains the great variety of 
cotour tints induced in glazes by varying amounts 
of the three iron oxides. Temperature conditions 
of firing and the presence of alkalis affect the final 
colour very appreciably. The pale blue ferrous 
oxide glaze of certain translucent porcelains dating 
from Sung times, on spectroscopic examination in 
the electric arc has shown persistent evidence of 
the lithium spectrum, a fact which points to the 


presence of lithia-mica in the original felspathic 
glaze (Chinese petuntse). 

The range of colour produced by ferric oxide is even 
more extensive than of ferrous oxide, and, as 
the author has shown experimentally with boric 
acid and alkali borates, is greatly affected by the 
acidity or alkalinity of the glaze constituents. 

The ‘copper’ story is equally remarkable, for 
the colour effects produced by cupric oxide and 
its reduction product, colloidal copper, are of the 
highest artistic merit. The author discusses in 
detail the scientific principles underlying the pro¬ 
duction of sang-de-boeuf, chiin-yao, flamb6 and 
peach-bloom glazes, this section being illustrated 
by several coloured plates. 

Under the heading of other glaze effects, a 
section is devoted to the use of cobalt, manganese 
and gold. The first two metals are utilized as 
colouring materials in the form of their oxides ; 
whereas the famille rose wares owe their charac¬ 
teristic tints to the use of minute amounts of 
colloidal gold. This chapter contains also re¬ 
ferences to opalescence and to crackle, the latter 
effect being a special and popular feature of 
Chinese porcelain, which often develops on ageing 
a delayed crazing or double crackle. 

This book, which contains fourteen plates, con¬ 
cludes appropriately with an informative glossary 
of Chinese and other technical ceramic terms. A 
selected bibliography is also included of works on 
Chinese ceramics, among which are to be noted 
two earlier publications by Mr. Hetherington on 
the porcelain factories and ceramic wares of 
China. To these authoritative treatises the present 
book forms a useful complementary volume. 

G. T. Mobgan. 


The Future of Statistical Mechanics 


Statistical Mechanics: 

the Theory of the Propertius of Matter in Equili¬ 
brium. By Prof. R. H. Fowler. Second edition, 
revised and enlarged. Pp. x +864. (Cambridge : 
At the University Press, 1036.) 50«. net. 

ROE. R. H. FOWLER’S monumental work on 
statistical mechanics has, in this the second 
edition, in his own modest words, been rearranged 
and brought more up to date. Bat the new volume 
is much mote than a revision, in that it is explicitly 
based on quantum mechanics from the outset;; 
the first dynamioal equation, found written in 


the forma] presentation is a wave-equation. Prof. 
Fowler ' states in justification that although 
classical mechanics is used to derive the quantum 
mechanics by a process of generalisation, “once 
the laws of quantum meohanics have been thus 
guessed, as they must be before we can discuss 
the theorems of statistical mechanics, quantized 
systems naturally come first. In 1938 this attitude 
hardly needs apology”. In oonsequenceaf tids, 
the concluding chapter of the fbriredition,dealhlg 
with quantum statistics, has been iftoorpar^ 
the new exposition from tbO Start, ami whit 
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effectively the opening chapter is now doubled in 
length* Otherwise there is no change of general 
structure. But a comparison of the two editions 
shows that the chapter of the first edition entitled 
“Thermionics” is now more than four times as 
long, and contains a treatment of the electron 
theory of metals and of semi-conductors ; that the 
chapter on dielectrics and magnetic constants has 
been similarly extended, and now includes an 
accoxint of ferro-magnetism ; lastly, there is a 
new concluding chapter on “co-operative” and 
other phenomena. The number of references is 
almost doubled. It is difficult to over-estimate the 
amount of work involved in thus re-writing and 
extending what was already an encyclopaedic work. 

The fascinating introductory chapters raise a 
number of interesting questions in the mind of 
the reader. One is that of the physical origin of 
the extreme generality of statistical mechanics. It 
is a logical structure, based on certain laws of 
quantum dynamics which are themselves induc¬ 
tions from certain special sets of phenomena ; but, 
as Prof. Fowler remarks, the structure is “not 
visibly constructed to fit the facts”, that is, the 
facts concerning phenomena in the domain of 
large numbers of interacting systems. “Results 
have been at each stage deduced from the general 
theory, and checked by comparison with experi¬ 
ment”. But the comparisons with experiment are 
far more than a checking of the results. The 
comparisons with macroscopic thermodynamics do 
more than tost the formulae derived : they permit 
the identification of symbols introduced abstractly, 
as part of the mathematical apparatus, with 
entities known physically in a different guise. One 
example is the identification of the abstract symbol 
n9 with the factor er lliT , where hT is known 
physically from the more concrete dynamical 
theory of gases ; a second is the identification of 
a symbol with the thermodynamic entropy ; a 
third is the identification of a set of symbols 
with the thermodynamic partial potentials. The 
structure exists independently of these identifica¬ 
tions : the identifications permit us to recognize 
the correspondence of the abstract scheme with 
Nature. Some of Gibbs’s theorems in pure thermo¬ 
dynamics were known as logically unexceptionable 
results before the corresponding phenomena were 
fully studied* How comes it that statistical 
mechanics is in an even more powerful position ? 

It is impossible to answer such a question in a 
review. But it may be recalled that a necessary, 
if not a sufficient, condition that a logically correct 
structure shall ‘correspond’ with Nature is that 
it shall also be epistemologically correct. There 
must exist some ground for our direct acquaintance 
with the entities introduced, in the sense used in 
the theory of knowledge. In some way, statistical 
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mechanics must be, also, epistemologically ‘sound\ 
Yet in the first dynamical equation used by 
Fowler, already mentioned, there occurs the 
symbol whose epistemological status is, to say the 
least, doubtful. This dynamical equation of motion 
is, however, preceded by a dynamical statement , 
concerning the structure of a Hamiltonian, based 
on classical mechanics, all the terms in which are 
assumed directly knowable by observation. The 
Hamiltonian, in this case that for an ideal linear 
oscillator, is the definition of an oscillator as re¬ 
quired for the purposes of the theory. In other 
words, we make clear to the reader what we are 
talking about by tacitly supposing a correspond¬ 
ence l>etwoen the crude physical picture of an 
oscillator and the terms in a mathematical ex¬ 
pression. Out of such axiomatic definitions 
mathematical physics arises, but here there is 
a jump from the axiomatic, definition to the 
associated wave-equation. In cruder forms 
statistical mechanics existed before wave-mechanics 
was known, though it still had to make certain 
appeals to a quantum theory. There would seem 
possibly to be scope for a treatment which is con¬ 
fined to the properties of assemblies of large 
numl>erB of systems and originates from axiomatic 
definitions concerning such alone. 

Prof. Fowler mentions the well-known considera¬ 
tion that the fact that a particular mechanism 
leads to a state of complete equilibrium in agree¬ 
ment with experimental facts is no evidence for 
the particular mechanism discussed. It is merely 
evidence that the laws of the mechanism have 
been correctly and consistently written down. It 
follows that there arc certain restrictions on the 
laws of the mechanism, for they might have been 
incorrectly written down. An example of such a 
restriction is the principle of detailed balancing. 
It would be interesting to know the complete set 
of restrictions which statistical mechanics imposes. 
Are they merely that the mechanism must obey 
the laws of dynamics assumed as a basis for 
statistical mechanics ? If not, how much less 
restrictive a dynamics is all that is necessary ? 

Prof. Fowler takes a somewhat pessimistic view 
of the future of statistical mechanics when he 
writes that “developments in the near future 
seem likely to consist mainly of applications to 
more and more complicated models . . . designed 
to account for more and more subtle properties of 
matter in equilibrium”. Two possible lines of 
development offer themselves, both suggested by 
remarks of the author himself. One is in the 
statistical mechanics of non-enclosed assemblies. 
Prof. Fowler writes: “All assemblies whose 
equilibrium states can be discussed are necessarily 
enclosed assemblies. An unenclosed assembly to 
which all space is accessible does not in general 
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possess an equilibrium state about which anything 
significant can be said' 1 . But is this true ? It 
would be highly interesting to obtain theorems of 
statistical mechanics valid in an unenclosed finite 
space or in an expanding sphere of inaccessible 
boundary. The latter case would have the added 
charm that the number of systems that it would 
be necessary to consider would be truly infinite 
and not merely ‘large’. 

Again, the part of an assembly which for the 
greater part of time has practically an independent, 
existence is called a system, and statistical 
mechanics is in part the study of the equilibrium 
states of assemblies of such quasi-independent 
systems. But the dynamics of a system, still more 
of an assembly, seems to be an aspect of the rela¬ 
tion of such an assembly or system to the rest of 
the matter in the universe ; the laws of dynamics 
are derivable from a study of such relationships. 
If so, in what sense are the systems ‘independent’ ? 
They are formally independent given the, laws , but 
not independent when the dynamical laws them¬ 
selves are subject to examination. This gives one 
an uneasy feeling that the present status of 
statistical mechanics is uncertain, and that a 
thorough-going treatment would indeed contem¬ 
plate at one blow the interactions of all the particles 
in the universe. Is it not possible that some features 
of the distribution of spiral nebulae in the whole 
universe, their mean separations, masses and 
proper motions, could be studied by the methods 
of statistical mechanics ‘i 


The other line of development is the problem 
of steady states which are not equilibrium states. 
Consider, for example, the one-dimensional flow 
of heat through a gaseous assembly maintained 
in a steady non-isofchermal state by the imposition 
of plane boundaries kept at given unequal 
temperatures. The gas must settle down into a 
steady state of maximum entropy subject to the 
given boundary conditions. Such a non-equilibrium 
steady-state is composed of independent systems 
interchanging energy, and indeed handing on 
energy across each plane section at the same rate. 
If, therefore, the boundary conditions of given 
temperatures could be stated in molecular language, 
the whole problem could be treated as a maximum 
or average problem by the usual methods of 
statistical mechanics. The trouble comes in in the 
precise formulation of the boundary conditions at 
the two ends in kinetic language when they are 
merely given in thermodynamic language. Since 
we know that the whole phenomenon is a ‘trans¬ 
port’ phenomenon, involving the sizes or free 
paths of the systems, we cannot hope to solve the 
problem without some discussion of mechanism. 
But the mechanism that is relevant is surely 
mainly the mechanism of transfer at the two end- 
boundaries, and it is just because the problem 
suggests the hope of a statistical calculation throw¬ 
ing light on mechanism that this problem is so 
attractive. I believe the problem to be in fact- 
tractable. 

E. A. M. 


Plant Protection 


The Scientific Principles of Plant Protection: 
with Special Reference to Chemical Control. By 
Dr. Hubert Martin. Pp. xii+379. (London; 
Edward Arnold and Co., 1936.) 21*. net. 

I N these days of selected races, artificial fer¬ 
tilizers and other specialized conditions, 
plants are proving alarmingly susceptible to 
attack, and there has in consequence grown up a 
technique regarding their protection and a science 
to correspond where mycologist and entomologist, 
chemist and physicist, meet on equal ground. 
‘Plant doctors’ abound and there are numerous 
remedies varying from the spraying with copper 
preparations, which make the vineyards of the 
Rhine look so unnatural, to the use of other and 
beneficial insects to control the malevolent. The 
late Prof, H. E. Armstrong pictured for us the 
golfer salting his way over the greens with copper 
arsenate followed by the bodies of earthworms. 


Like Sir Albert Howard, he preached the 
supreme value of good nutrition based on an 
organic compost and believed that the outbreaks 
of disease are due to lack of organic manure ; that, 
in short, properly fed plants, like properly, fed 
animals, would be largely resistant to disease and 
the road to health is through organic protective 
foods. 

Evidence is accumulating in favour of this view 
and it is one which plant growers cannot afford 
to neglect in the future. In the meantime, farmer, 
fruitgrower and gardener have to face the ravages 
of blights and pests on their new varieties of plants, 
due in part to the fact that massing favours the 
spreading of chance infection: it is a fact that 
the more intensive the cultivation the greater the 
risks. Most of these were practically unknown a 
few years ago and so there has been an urge to 
find remedies to combat them. Dr. H. Martin, of 
Long Ashton, one of the most active and successful 
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horticultural research stations, has long been 
regarded as an expert on the subject; and the 
present book is a second edition, though since it 
has been rewritten and reset, since every phase of 
the subject has developed during the intervening 
eight-year period, it may virtually be regarded as 
a new book. 

It is a well-balanced production with the material 
arranged in logical order—plant resistance is in 
the foreground, the factors which make plants 
susceptible come next and then follow several 
chapters on biological control, fungicides and 
insecticides ; weed killers, fumigants, seed and 
soil killers, complete the list, though Dr. Martin 
has also something to say about traps. 

A goodly list of chemicals is paraded l>cfore our 
eyes, as numerous as the nostrums in the druggist's 
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shop, and it is no wonder, in the words of Sir 
Daniel Hall, that '‘groat commercial firms have 
embarked upon the manufacture of suitable 
materials for sprays and washes and have them¬ 
selves promoted investigation in their desire to 
produce useful remedial preparations". 

At the foot of the plants is the soil, which 
receives more than its share of the remedies, with an 
effect on its own fauna and flora which can only be 
imagined. The worms certainly object, but to-day 
Darwin's famous book on earthworms is out of 
date, and probably green-keepers do not read it. 

The faot that the other side of the picture has 
been emphasized here must in no way be allowed 
to detract from the excellence of Dr. Martin’s 
book or the economic importance of the application 
of the methods he describes. E. F. A. 


Gases and Metals 


Gases and Metals: 

an Introduction to the Study of Gas-Metal Equi¬ 
libria. By Dr. Colin J. Smitheils. Pp. vii + 218 + 4 
plates. (London: Chapman and Hall, Ltd., 
1937.) 18*. net. 

r TT'HE behaviour of metals towards the common 
* gases is important to many industries, but 
investigators who have been concerned with its 
various aspects have had little contact with each 
other, and the subject has not hitherto been 
adequately treated from a theoretical point of 
view. Dr. Smitheils’s book is therefore extremely 
weloome, and its wide scope and original outlook 
make it a most valuable addition to metallurgical 
literature. 

The work is divided into three chapters, which 
deal respectively with the adsorption of gases on 
the surface of metals, the diffusion of gases through 
metals, and their solution in metals. In each 
chapter there is a short general introduction and 
a brief description of the experimental methods, 
followed by a comprehensive survey of the most 
reliable results. No emphasis is placed on technical 
considerations, the data being discussed with the 
single purpose of defining the general laws which 
are obeyed, with the view of gaining an insight 
into the physical nature of the processes. 

A sharp distinction is made between physical 
adsorption, which depends on van der Waals’e 
forces alone, and activated adsorption, in which 
binding forces of a stronger nature are involved. 
Much importance is attached to the observation 
Dxat only those gases which undergo activated 
adsorption by a given metal can dissolve in and 


diffuse through it, from which it is concluded 
that activated adsorption is a necessary prelim¬ 
inary to diffusion and solution, and that for all 
these processes some degree of chemical affinity 
between the gas and the metal is necessary. This 
thesis is elaborated in the second chapter, which 
contains the results of the author’s and Ransley’s 
work on diffusion, and is the most vigorous and 
satisfying part of the book. 

In the section dealing with solution, ample 
recognition is given to the work of Sieverts and 
his collaborators, and the absorption of hydrogen 
by palladium, which bulks so disproportionately 
in the literature, is relegated to its proper plaoe as 
a somewhat unusual borderline case. 

This chapter contains a most valuable collection 
of data, but more is known of the relations between 
compound gases and metals than appears in this 
account, and the ferrous metallurgist, in particular, 
will feel that the equilibria which control the 
refining of molten steel, and its carburization or 
decarburization in the solid state, have received 
less attention than they deserve. Yet in the 
present state of knowledge, these relations could 
not have been described in the comprehensive 
style accorded to the rest of the book. If the 
metallurgist finds that reactions between compound 
gases and metals have not been considered as fully 
as their practical importance would lead him to 
expect, the omission will come as a salutary 
reminder that the experimental work which would 
render a satisfactory treatment possible has, for 
the most part, not yet been done. 

N. P. A. 
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La civilisation Alnou et les cultures arctiques 
Par Prof. George Montand on. (Biblioth&que scienti- 
fique.) Pp. 272-f48 plates. (Paris: Payot et Cie., 
1937.) 40 francs. 

Fbof. Montandon visited the Ainu of Yezo, or 
Hokkaido as the Japanese now term it, in 1010. 
On his return he brought back a great stock of 
observations and an ethnographical collection, now 
housed in the Trocad6ro in Paris, which ono of the 
foremost authorities on the Ainu at that time pro¬ 
nounced to be the most complete that had ever left 
the island. In publishing the results of his observa¬ 
tions in a volume which appeared not long after, 
Prof, Montandon promised that a more extended 
study of Ainu civilization would follow. This 
promise is fulfilled in the present volume, in which 
the author ha© reviewed and analysed critically in 
the light of his own observation all the information 
available relating to the culture of this primitive 
and isolated outpost of the white race. 

The study falls into two par te. In the first part, 
Ainu civilization is described in detail as a unitary 
manifestation of cultural development. In the 
second part it is brought into relation with the 
cultures of the various peoples of northern Asia— 
Yakut, Yukagir, Gilyak, Eskimo, etc.—and as a 
result of an analysis of the distribution of cultural 
traits, an attempt is made to arrive at an estimate 
of the character of the original Ainu culture. As 
might be expected, Prof. Montandon’s conclusion is 
that everything in Ainu civilization which can be 
assigned to an Ainu origin is of extremely primitive 
character, and belongs to the stage of the food- 
gatherer and the primitive hunter and fisher. All 
els© is of extraneous origin ; this, perhaps, might 
throw light on the remarkable distribution of the 
Ainu blood groups, which in its combination of mixed 
characters Prof. Montandon finds disconcerting. 

Prof. Montandon’a work ia a valuable contribution 
to the critical literature of ethnology, as well as a 
welcome survey and record of a civilization which in 
recent years has suffered much change. 

The Development of Modern Medicine : 
an Interpretation of the Social and Scientific Factors 
Involved. By Prof. R. H. Shryock. Pp. xv-f 442 -f 8 
plates. (Philadelphia : University of Pennsylvania 
Press; London: Oxford University Press, 1936.) 
18s. net. 

Thk object of this fascinating work, the author of 
which is professor of history at Duke University 
(Carolina), is to portray certain major aspects of 
medical development against a background of intel¬ 
lectual and social history in general from the com- 
menoement of the seventeenth century down to the 
present time. In the eighteenth oentury it is shown 
that physio at first did not keep pace with physics, 
and it was not until the latter part of this oentury 
and the beginning of the nineteenth that medicine 
began to make further progress. An important step 
in advance was the successful attempt to correlate 
clinical and post-mortem observations, in which 
Boerhaave, Haller end most of all Morgagni were 
pioneers. The second hsif of the eighteenth century 
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was notable for contributions made to public health, 
such as the establishment of hospitals and dispensaries, 
child welfare, the control of drunkenness, work on 
naval and military hygiene, vaccination and other 
sanitary reforms. 

Among the more important advances in modem 
times stress is laid on the collection of statistics, the 
influence of French medicine in Europe and the 
United States, medicine in Germany, preventive 
medicine and the economic aspects of medical practice. 

Materie und Strahlung (Korpuskel und Feld) 

Von Prof. Dr. Ludwig Hopf. (Verst&ndlicha Wissen- 
schaft, Band 30.) Pp. vni + 162. (Berlin: Julius 
Springer, 1936.) 4.80 gold marks. 

In some respects, this is a remarkable little book. 
The preface warns the roader that it is more difficult 
to present a tolerable account of modem physics 
without mathematics than with them : furthermore, 
he must not expect easy going. The theme through¬ 
out is the ‘field’ and corpuscular aspects of matter, 
and, very projnjrly, this leads up to a climax in the 
more recent attempts at a synthesis by Heisenberg, 
and by those concerned with electron waves. 

The author's treatment is naturally at its best in 
the earlier chapters dealing with classical physics. 
Here, the use which is made of diagrammatic repres¬ 
entation appears to great advantage, especially for 
the gas laws, Brownian movement and electro¬ 
magnetism. In quantum physics and wave mechanics, 
wherein direct appeal to the eye is scarcely possible, 
the method is perhaps not quite so happy, since the 
writer depends to a great extent upon direct illus¬ 
tration. 

The philosophical outlook is characteristic and 
stimulating; it is woven into the fabric of the book 
with considerable skill. Altogether, this is a type of 
contribution to the literature of physics seldom seen 
in Great Britain, and on that account alone well 
worthy of careful study. F. I. G. R. 

Die medizinisch-naturphilosophischen Aphorismen 
und Kommentare des Magister Urso Salernitanus 
Nach Handsohriften Lateinisoh und Deutsch heraus- 
gegeben von Rudolf Creutz. (Quellen und Studien 
zur Geschichte der Naturwissensehaften und der 
Medizin, Band 6, Heft 1.) Pp, 192. (Berlin : Julius 
Springer, 1930.) 26.00 gold marks. 

In addition to an introduction by Dr. Paul Diepgen, 
professor of the history of medicine in the University 
of Berlin, this volume contains the aphorisms on 
medicine and natural philosophy of the thirteenth 
century physician and ecclesiastic Urso of Salerno, 
otherwise known as Magister Orso, followed by his 
commentaries in the Latin text. Dr. Rudolf Creutc 
has provided a full German translation of the 
aphorisms and an abbreviated translation of the 
commentaries. The historical significance of Urso, 
as Prof. Diepgen points out, lies in the fact that 
he deals with the same problems as Arnold of Villanova 
in the fourteenth, and Paracelsus in the sixteenth, 
centuries, All three writers were penetrated with 
Platonic and neo-Platonic ideas and reconciled their 
religious views with their outlook on natural science. 
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Observational Evidence for the Distribution of Matter in Space 

By J. H. Reynolds 


I T is often found necessary by mathematical 
physicists to make some generalized assump¬ 
tion which in detail is obviously not in accord 
with experience and observation. This procedure is, 
of course, quite legitimate, and much important 
work has been done with such an assumption 
implicit throughout ; and so long as it is recognized 
that it is still no more than this when the mathe¬ 
matical work is done, no exception can be taken. 
But when a mathematical assumption is brought 
down from its idealized condition to a pedestrian 
‘fact of observation’, it is time for the ‘fact of 
observation 1 to be put through its paces. 

Such has happened quite recently in the columns 
of Natuee to the assumption that matter is 
uniformly distributed throughout space. It is a 
very desirable condition for the mathematical 
physicist to postulate, as it is impossible to work 
with an irregular distribution ; and within the 
limits mentioned, it has been made the basis of 
some very interesting and far-reaching researches. 
But it is now stated that it is an observed ‘fact*, 
based on the equable distribution of the ‘spiral’ 
nebuhe in space, and it is this statement which 
requires verification. 

Fortunately, the observational material which is 
now available is sufficiently complete and homo¬ 
geneous for us to form definite conclusions as to 
the spatial distribution of the spiral nebulae, and 
those of the same class which show no spiral form 
and are known as elliptical and irregular nebulae. 
This observational material, however, is limited to 
something over a thousand objects, and comes to 
an end at some distance roughly corresponding 
to 13 x 10* light years. Beyond this limit it 
is neither complete nor homogeneous, and it 
has only been possible to investigate selected 
regions photographed with the great American 
reflectors. 

There are two criteria which can be adopted for 
estimating the distances of the nearer extra- 
galactic nebulae—the angular diameters and the 
integrated magnitude of luminosity. Both are 
subject to a considerable degree of uncertainty, for 
there is known to be a large spread in linear 
dimensions and in integrated brightness. This is 
apparent in the nearest two spiral systems, the 
^ 3/33. The first is condensed 

into stars in the outer regions with a patchy back* 
ground of bmy mbuloaity, the inner parts oonaist- 
ing of bright nebulosity increasing greatly in 


luminosity to a star-like central nucleus. The 
diameter of the major axis of the apparent ellipse 
on reflector plates is 1(H)'. 3/33, on the other hand, 
is much more stellar in general composition and 
only the central regions are nebulous, with little 
increase of brightness in the nucleus. The major 
axis is 65' on reflector plates. (The angular dimen¬ 
sions are those measured visually on negatives 
exposed in large reflecting telescopes. It has been 
found that these dimensions are considerably 
increased if recording micro photometers are used. 
The excess usually consists of very faint and 
featureless nebulosity.) 

From the criterion of the Cepheid variables found 
in the outer regions, the distances of both can be 
estimated with reasonable certainty at between 
700,000 and 800,000 light years (about 240 kilo- 
parsees) in each case, although the diameter of 
the Andromeda Nebula is two and a half times 
that of 3/33. 

The difference between the integrated magni¬ 
tudes of the two systems is still more striking. 
According to a list of extra-galactic nebulie by 
Shapley and Ames (Harvard Coll. Ann., 88, No. 2), 
the integrated magnitude of the Andromeda 
Nebula (3/31) is about 5, 3/33 being 8. Tho ratio 
between one magnitude and the next being 2-512, 
M 31 as a whole is sixteen times as bright as M 33. 
But even this relative luminosity seems to be an 
understatement, for in a recent paper by Redman 
and Shirley (Mon. Not . Roy . Ast, 8oc. t 97, 410) 
the integrated luminosity of 3/31 is given as 
3*5 mag. (photographic), while the surfaoe bright¬ 
ness at the centre is at least 14*8 mag. per square 
second of arc, compared with the fainter 20*3 mag. 
per square second of arc at the centre of 3/33. 
The dispersion in absolute magnitude can therefore 
be much greater than the dispersion in linear 
dimensions, judging from these two systems at 
about the same dietanoe. For this reason I have 
preferred the criterion of angular diameter in my 
work on the spatial galactic distribution of the 
nearer systems. 

In this kind of research there can only be one 
division of the celestial sphere which is funda¬ 
mental, namely, that in which the great circle of 
the galaxy forms the equator, and all investigations 
into the distribution of the extragalactic nebulae 
have been based on this. Let us take first of all 
the extragalactic systems which He within a radius 
of 700 kfioparsecs (2-275 x 10* light years). 
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If we include the two Magellanic Clouds and the 
irregular nebula N.G.C. 6822, we find within this 
radius nine systemB are in the south galactic 
hemisphere against four in the north. This result 
is based on Cepheid variables in the nearer objects 
and the detection in the more distant nebulas of 
faint stars which Hubble assumes cannot exceed 
—6 absolute magnitude : in the case of N.G.C. 55, 
247 and 300, photographed at the HelwAn Observa¬ 
tory, Egypt, the distances are based on large 
angular diameters only. Seven of the nine southern 
systems are also probably nearer the galactic 
system than any of the four northern objects. 

Past a radius of 1,000 kiloparsecs (3*25 x 10 1 
light years) the large preponderance of systems 

JH. Oat.actio Hemisphere. 


180 ' 



The small scale brought the linear size of the 
nebulae on the plate down to something near that 
of star disks, which could be directly compared 
with stars of known magnitude. It was assumed 
that the plates gave essentially complete informa¬ 
tion as to the nebulae brighter than 13*2 magnitude, 
and this information was comprised in a detailed 
catalogue of 1,249 objects. It was further assumed 
that all these were included within a radius of 
3,000 kiloparsecs ; this estimate was based on 
integrated magnitudes alone, but if recorded 
angular diameters of the spiral class are taken as a 
criterion of distance instead, it would appear that 
this estimate would have to be increased to at 
least 4,000 kiloparsecs. 

S. galactic hemisphere. 


180 ’ 



Fig. 1. 

Distribution of the brighter extra-galactic nebulae in the north and south galactic hemispheres. 
Open circles represent the 291 nebuub brighter than photographic hag, 12 ; dots represent the 
734 NEBUUB OF photographic magnitude 12-18. From Harvard College Annals, 88 , No. 2 (1932). 


passes to the north galactic hemisphere. They are 
now so far distant that no stars can be detected 
even with the 100-inch reflector at Mt. Wilson ; 
the criterion of integrated luminosity has therefore 
been adopted both in Hubble’s work and in 
Shapley’s investigations at the Harvard College 
Observatory. The luminosity ratio between 
one magnitude and the next being 2*512 ; this 
represents a difference in distance of 1*585 per 
magnitude. 

It is to Shapley and Ames that we owe the most 
oomplete and reliable evidence as to the galactic 
distribution. The whole sky was photographed 
with two 2-inch lenses at centres regularly spaced, 
the scale of the plates being 10 minutes of arc to 
the millimetre, and the magnitude limit for 90 
minutes exposure lying between 13*5 and 14*0. 


The plates included those nebulae of large 
angular diameter above 10' which lie within 1,000 
kiloparsecs and have already been dealt with, and 
when all the nebula brighter than mag. 13 were 
plotted in the two galactic hemispheres it was found 
that those in the northern hemisphere were just 
about double the number of those in the southern. 
Not only so, but also the effect of longitude found 
in previous investigations without such complete 
information was fully confirmed. The diagram 
here reproduced (Fig. 1) is from Shapley’s paper, 
and includes 1,025 nebula down to mag. 13. 

The great condensation in and towards the 
Virgo region between galactic longitudes 250° and 
270° and ite iwoloi^ation beyond the north galactic 
pole has been known for many years, and the 
irregularities in the south galactio^ 
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also marked. The lack of extragalactic systems 
within 10° of the galactic equator in both hemi¬ 
spheres is well accounted for by the known 
existence of vast clouds of obscuring matter in the 
galaxy. This corresponds to the 'belt of avoidance*, 
the limits of which have been investigated by 
Hubble over three quarters of the great circle, in 
some parts the limits of the ‘belt of avoidance* 
approach within a few degrees of the great 
circle, and faint small nebulas have been photo¬ 
graphed in these regions : in other longitudes the 
limits reach much farther away, and in some parts 
extend so far as 30°. 

The evidence for the whole sky is therefore not 
complete by something like a fifth, although there 
is no reason to think that this missing fraction 
would seriously affect the results. 

The distribution of some of the fainter and there¬ 
fore presumably much more distant nebulae was 
investigated by Hubble in 1934 (Mt. Wilson Cont 
No. 485). He eliminated the brighter ones which 
are included in Shapley’s catalogue, and the 
material consisted of about 44,000 nebulae dis¬ 
tributed over three quarters of the sky north of 

— 30° Dec. Almost all these are very faint, with 
a limiting magnitude of 20. A similar piece of 
work was undertaken about the same time from 
plates obtained by the Crossley reflector of 36 inches 
diameter, on which 15,000 small nebulae were 
counted up to mag. 19. In neither case was the 
south circumpolar region represented between 

— 30° and — 90°, and the plates examined covered 
only about 2 per cent of the total area available, 
each plate being taken as a sample of the distribu¬ 
tion in that particular region, and covering 
presumably, in the case of the 100-inch re¬ 
flector at Mt. Wilson, about a quarter of a 
square degree of good definition. At the Lick 


Observatory, the scale of the 36-rnch reflector 
plates was much smaller owing to the shorter 
focal length, and so covered about three times 
as much ; here 489 plates were examined. The 
frequency curve of successive photographic mag¬ 
nitudes (Nm) was computed on the assumption that 
the numbers increased according to an equable 
distribution of the nebula? in space. Hubble found 
that the observed frequency curve of log Nm 
closely approximated a Gaussian error curve, 
which would agree with the assumption of equable 
distribution, if a reasonable dispersion in magni¬ 
tudes with distance was allowed. 

Bok in 1934 again investigated the question, 
using Hubble’s observational material. He cal¬ 
culated the form of the frequency function for the 
number of systems per unit area of the sky, on 
the assumption that they are distributed at ran¬ 
dom. Hubble’s observed frequency curve was then 
compared with the curve of calculated random 
distribution after ample allowance for dispersion 
in the limiting magnitudes had been made, and 
Bok came to the conclusion that this brings out 
very clearly that the distribution of the faint and 
distant systems is also not at random. He there¬ 
fore agrees with Shapley that the general distribu¬ 
tion is not homogeneous, and that the tendency 
to clustering is one of the chief cliaracteristics of 
the extragalactic universe, so far as we have been 
able to plumb its depths. 

There seems to be little doubt, therefore, that 
while the uniform distribution is a useful assump¬ 
tion of mathematical necessity, it is certainly not 
a ‘fact of observation’. The evidence of the nearer 
systems within a radius of 4,000 kiloparaecs is 
directly contrary to the assumption, while beyond 
this limit the evidence is quite insufficient to 
arrive at a definite conclusion in its favour. 


The Nutritive Value 

M UCH controversy has arisen over the question 
whether the bulk of milk sold in Great 
Britain should be pasteurised or not. There is no 
doubt that many epidemios have been caused by 
the consumption of raw milk, which there is 
presumptive evidence would not have taken place 
If the infecting bacteria had been destroyed by 
pasteurisation before the milk reached the con¬ 
sumer. On the other hand, experimental evidenoe 
has been brought forward to show that the 
nutritive value of milk is impaired by pasteuriza¬ 
tion, although in other experiments no si gn ificant 
nutritive '■ value, could. be demonstrated. 


of Pasteurized Milk 

The problem is that of producing a ‘safe* milk 
at an economic price ; up to the present, the 
average consumer has refused to pay the higher 
price of milk obtained from disease-free cows and 
produced under conditions reducing the risks of 
contamination to a minimum. However, even 
under the best conditions, there is always the risk 
of a worker suffering from an infectious disease con¬ 
taminating the milk he is handling and so spreading 
the disease over a wide area, so that adequate 
heat treatment of the milk may prove the only 
safeguard, but this can only be recommended with 
confidence if the nutritive value is not impaired 
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by the heating process, or only impaired in a 
manner which can eaaiJy be remedied. 

Towards the end of 1934» an informal conference 
was called by the Milk Marketing Board’s Advisory 
Committee on Milk Publicity, at which representa¬ 
tives of Government Departments, the Medical 
Research Council and the Milk Marketing Boards 
were present: the object of the conference was 
to consider what further investigations were 
required on the nutritive value of milk. The con¬ 
ference entrusted the task of conducting these 
investigations to a special committee—the Milk 
Nutrition Committee—of which the first report, 
dealing with the results of work on rats and the 
direct chemical estimation of vitamin potency, 
has recently been published*. Investigations in 
schools and with calves will be reported in the 
near future. 

The greater part of the work described in this 
report has been carried out by Dr. S. K. Kon and 
his colleagues at the National Institute for Research 
in Dairying, Shinfield, near Reading : the experi¬ 
ment on the availability of the calcium and 
phosphorus of pasteurized milk was duplicated at 
the Rowett Research Institute, Bucksbura, by 
Dr, D. W. Auchinachie. The same general plan 
was followed in all the experiments : the samples 
of raw milk were drawn from the tip tank of the 
pasteurizing plant after careful mixing, and those 
of the pasteurized milk were taken after cooling 
when about half the vat had been emptied. The 
pasteurization was carried out under commercial 
conditions by Messrs. Emerson and Chanin, 
Reading, or at the headquarters of the Aberdeen 
Milk Pool. The temperature of pasteurization was 
frequently checked and bacteriological and phos¬ 
phatase tests were carried out on the milks ; in 
addition, daily estimations of fat and total solids 
were made during part of the experimental 
period. The milks were compared as sources of 
calcium and phosphorus, protein and vitamin B 
in experiments on rats, and as sources of vitamin A 
and carotene and vitamin C by chemical tests. 
The results of these experiments can be quite 
briefly summarized : pasteurized milk is as good 
a nutritive agent as raw milk, except in the case 
of vitamin B, and vitamin C. 

Since the results of these experiments are of 
considerable importance, it may be advisable to 
describe them in more detail, especially as the 
assessment of the value of the evidence adduced 
must depend ultimately on the investigators 1 
attention to detail. For the determination of the 
availability of the calcium and phosphorus in the 
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milks, a complete metabolism experiment was 
carried out, Kon employing two dozen animals and 
Auchinachie a dozen. The animals were housed 
in metabolism cages, in which the excreta could 
be collected, and the feeding dishes were designed 
to prevent any scattering of the food. The rats 
were grouped in pairs according to sex and litter, 
and the amount of basal diet offered was slightly 
in excess of that consumed by the animal with the 
smaller appetite ; one animal received raw milk 
and the other the same amount of pasteurized 
milk. The basal diet consisted of dried eggwhito, 
calcium- and phosphorus-free salt mixture, castor 
sugar, maize starch and butter fat, with supple¬ 
ments of cod liver oil and vitamin B* extract. 
The quantity of milk supplied daily was calculated 
to supply about 60 per cent and 70 per cent of 
the normal requirements of calcium and phosphorus 
respectively. The experiment was continued for 
five weeks : the deposition of calcium and phos¬ 
phorus In the tissues of the animals was determined 
by two entirely independent methods. In the first, 
the retention was found from the total intake of 
these elements in the food and milk and the 
amounts excreted in the urine and faeces. In the 
second, the retention was estimated from the 
amounts present in the bodies of the animals at 
the end and at the beginning of the experiment; 
the latter figures wore obtained by analyses of a 
similar number of litter mate controls of the same 
sex as the experimental animals, killed at the 
beginning of the experiment. For pooled figures 
the two methods agreed within 0*2 per cent in 
the case of calcium ami 2*0 per cent in the case 
of phosphorus ; the slight discrepancy in the case 
of phosphorus was probably caused by a small loss 
during ashing of the rats. The agreement between 
the two methods indicates that the metabolism 
experiment had been carried out satisfactorily. 

It was found that the animals retained some 
80 per cent of the ingested calcium and phosphorus, 
irrespective of the type of milk given. Statistical 
treatment of the results showed that pasteurization 
had no deleterious effects upon the availability of 
these elements. The only statistically significant 
differences were a retention by the does on 
pasteurized milk of 3 per cent more calcium than 
their Utter mates on raw milk and a greater increase 
in weight of the bucks on raw milk. In all the rats, 
about 90 per cent of the calcium excreted was 
found in the urine and about 90 per cent* of the 
phosphorus in the faeces ; the reason for the high 
excretion of calcium in the urine, which is unusual, 
was not determined. 

There was a similar failure to detect any dif* 
ference between raw and pasteurized milk when 
the biological value and digestibility of the pro¬ 
teins and the total nutritive values of the milks 
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were compared in experiments on rata. In the 
latter experiments, the milk was the only food 
supplied, but was supplemented by the addition of 
small amounts of iron, copper and manganese : 
the manganese was shown to be an essential 
element for growth. Similar experiments on the 
value of the milks as sources of the vitamin B 
oomplex disclosed, however, that pasteurized milk 
was a significantly less satisfactory source than 
raw milk : the difference was, however, observed 
only in the ease of the more rapidly growing bucks. 
The deficient diet used was supplemented by 
8 ml. milk daily, an amount which was known to 
be sufficient for subnormal growth only. This 
difference between the milks was not seen when 
larger amounts were given daily, as in the experi¬ 
ments on their total nutritive value, or when the 
animals grew more slowly, as in the case of the 
does. The difference might, however, be disclosed 
during lactation, when the requirements for 
vitamin B are much greater, 

The vitamin A and carotene contents of the 
milks were determined speotrophotometrically and 
by the tintometer, on butters churned from l>oth 
types of milk over a period of five weeks. No 
destruction of vitamin A or carotene by pasteuriza¬ 
tion was found. The vitamin C content was 
determined chemically, by titration with the indo- 
phenol reagent, both before and after reduction 
of the milks with hydrogen sulphide : both the 
reduoed and the reversibly oxidized forms of 


ascorbic acid showed loss on pasteurization, the 
loss being greater in the case of the latter. The 
total loss was about 20 per oent. Milk taken 
directly from the udder without exposure to light 
oontains only the reduoed form of ascorbic acid 
and can be pasteurized without loss of the vitamin 
by the holder method, in the absence of oopper : 
the reversibly oxidized form of ascorbic add is 
formed by the action of light upon the milk and 
is affected by pasteurization.* 

To sum up, pasteurized milk may contain less 
vitamin B (presumably B x ) and vitamin C than 
raw milk, but will in other respects have the same 
nutritive value. Where milk is not the sole diet, 
such losses will have no significance, provided the 
diet also contains oereals and fruit. Where mi lk 
is the sole diet, a supplement of fruit juice and a 
yeast extract or other rich source of vitamin B t 
should obviate any possibility of the diet being 
inadequate in these respects, although, with a 
proper intake, the lower content of pasteurized 
milk in vitamin B is unlikely to be detected and 
it is now usual to supplement the milk with fruit 
juice (together with vitamins A and D, in the 
form of cod liver oil or a concentrated preparation 
of these vitamins). These experiments suggest that 
there need be no fear of malnutrition from the 
universal use of pasteurized milk ; admittedly the 
risk of infectious disease will be considerably 
reduced. 

* Kon, S. K., and W«t#on, M. B„ JHochtvi. J u SO, 2278 (1936). 


Bicentenary 

T EN years ago all Italy joined in honouring 
the memory of Volta on the centenary of hie 
death ; now arrangements are being made at 
Bologna to commemorate the bicentenary of the 
birth of his fellow countryman, Galvani, whose 
discoveries paved the way for those of Volta and 
led to the invention of the voltaic pile. Though 
the Galvani celebrations will not be on the same 
scale as those of ten years ago, they will help to 
recall the fundamental work done in Italy on 
current eleotricity which has had such fruitful 
results. 

. Aioisii Galvani was bom in Bologna on Sep. 
tomber 9, 1737, and was thus about eight years 
older than Volta. After a youth in which theology 
and mysticism played a part, he settled down to 
the stady of medicine, and in 1702, after writing 
» thesis “On the Bones, their Nature, and their 
Eomation >, , was made a lecturer in the University 
of Bologna and reader in anatomy to the institute 
of tibe city. He was successful both as a teacher 


of Galvani 

and a surgeon and became known for his researches 
in comparative anatomy. It was as an anatomist 
and physiologist, and not as a physicist, that he 
made the experiments which have immortalized 
his name. 

The work for. which Galvani is remembered 
was done during the years 1780-91. At least as 
early as 1780, he began observing the effects on 
muscular contractions caused by the use of the 
electrical machine, the Leyden jar and Volta’s 
electrophorus. In 1782 he drew up a paper 
entitled “On the Nervous Foroe and its Relation 
to Electricity”. His experiments were made on 
frogs in particular. Assisted by his nephew, 
Camillo Galvani, in 1780 he began observations on 
partly dissected frogs which had been suspended 
by hooks from the iron rails of the balcony of his 
house, These he first described in a paper "Esperi- 
meuti circa l’Eletriciti dei Metelli”, and in a 
Latin diswta^ion of 02 pages dated October 30, 
1780, afterwards to form the most important part 
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of his work of 1791. Galvani was in doubt as to 
how to explain the effects he observed, and, said 
J 4 D. Forbes, who had carefully studied his 
writings, “in the short space of a few weeks, he 
had abandoned his earlier notion of the metals 
being the source of the electricity, and ascribed 
the effects to the proper electricity of the nerves 
and muscles”. Still pursuing his experiments at 
intervals, in 1791 he published his most famous, 
and now very rare, memoir, “De Viribus Elec- 
trioitats in Motiv Musculari Commentarius”, the 
appearance of which roused great interest in 
scientific circles. 

The first German accounts of GalvanTs views 
were published in 1792 by a young doctor, E. J. 
Sohmuck, and in October of that year Volta wrote 
his two letters to Cavallo entitled, “Account of 
some Discoveries raado by Mr. Galvani of Bologna, 
with Experiments and Observations on them”. 
The letters were in French, the first sentence being, 
“Le sujet des d^oouvortes et des rooherches, dont 
je vais vous entretenir, Monsieur, est PelectriGitd 
animale”. Volta had sent the letters to be read 
to the Royal Society as an acknowledgement of his 
election as a foreign member in 1791. They were 
read at a meeting of the Society on January 31, 
1793, and were duly published in the Philosophical 
Transactions. In 1794, when Volta was awarded 
the Copley Medal, Sir Joseph Banks in his address 
said: 

“The experiments of Professor Galvani, until com¬ 
mented upon by Professor Volta, had too much 
astonished, and. perhaps, in some degree, per* 
plexed many of the learned in various parts of 
Europe. To Professor Volta was reserved the 
merit of bringing his countryman's experiments 
to the test of sound reasoning and accurate in¬ 
vestigation. He has explained them to Dr. 
Galvani himself and to the whole of Europe, with 
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infinite acuteness of judgment and solidity of 
argument; and through the medium of the 
Philosophical Transactions he has taught us that 
the various phenomena which presented them¬ 
selves under the modifications of Dr. GalvanTs 
experiments hitherto tried, are wholly owing to 
the excessive irritability of the nerves when sub¬ 
jected to the action of portions of the electric fluid, 
too minute to be discovered, even by the delicate 
electrometer of our ingenious brother, Mr* Bennet, 
of Wirksworth ; and he has detected in the metals, 
which Dr. Galvani considered as mere agents in 
conducting his animal electricity, that very exist¬ 
ing principle which the Doctor and his followers 
had overlooked.” 

Forbes considered the award of the Copley 
Medal to Volta, rather than to Galvani, a question¬ 
able decision, for “the great value of Volta's paper, 
at the time, was undoubtedly that it directed the 
attention of English experimenters to Galvani's 
discoveries, then quite recent and probably im¬ 
perfectly known”. That Galvani was little known 
and had not travelled, while Volta was personally 
known in both Paris and London, may have had 
something to do with the decision. 

From 1791 onwards, Galvani did little more 
to add to his fame. His wife died, his health 
declined, and when after the French Revolution 
the Cisalpine Republic was set up, he declined to 
take the oath of allegiance to the new authorities 
and was dismissed from his offices. He died on 
December 4, 1798, apparently at the house of a 
brother to which he had retired after his dismissal. 
His writings were republished in one volume in 
1841 by the Academy of Sciences of Bologna. 

As regards the oft-repeated story of Galvani’s 
observations on frogs being connected with the 
preparation of a dish for his invalid wife, Forbes 
dismisses it as an absurd invention. 


Obituary 

Prof. D. Morgan Lewis 
AVID MORGAN LEWI8, emeritus professor of 
physios in the University of Wales, died at 
Aberystwyth on July 28, aged eighty-five years. 

Bom at Eglwyswrw, Pembrokeshire, in 1351, he 
was the eldest son of the Eev. Evan Lewis, minister 
of the Welsh Independent Church at Brynberian and 
a prominent figure in his deiu>mmation. His early 
education was received at a loeal British school and 
at Cardigan, and later he entered the Presbyterian 
College, Carmarthen, to train for the ministry. Here 
he became proficient in mathematics and in 1873 
entered Trinity College, Cambridge, where he was 


Notices 

20th Wrangler in 1877. Afterwards he studied 
physios at the Cavendish Laboratory. 

In 1878 Lewis was ordained as minister of the 
English Congregational Church at Hirwain, Glam., 
where he served until 1883. The advent of the new 
Welsh national colleges decided him to seek a wider 
field and in the latter year he resigned his pastorate 
and returned to work at the Cavendish Laboratory.. 
In 1884 he was appointed as assistant to Andrew 
Gray, professor of physios in the new 
College of North Wales at Bangor, with whom he 
worked in fill! aooord untd 1891, when he WM 
appointed to the professorship ** Aberystwyth V 
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suooession to D. E, Jones. Here he worked quietly, 
and gradually built up an efficient department of 
physios until his retirement in 1019. He was married 
in 1894 to Miss Annie Powell of Carreg Cennen, 
Ganns., who predeceased him in 1932. 

Prof. Lewis was of a modest and retiring disposition, 
and greatly disliked publicity. Yet he could be very 
enthusiastic in those causes which, in his opinion, 
mattered. While at Hirwain he inaugurated and 
lectured to classes under the Science and Art Depart¬ 
ment, and later wrote considerably to the Welsh 
local Press to stress the importance of scientific and 
technical education in the new secondary schools 
which were then being established. He served the 
University Colleges of Bangor and Aberystwyth and 
the University of Wales well during their formative 
years, and the cause of adult education in the Princi¬ 
pality found in him a willing helper. During many 
years, he served as a governor of Aberystwyth County 
School and was for a period chairman. 

After his retirement, Lewis’s main interests were 
in the affairs of his religious denomination, in Welsh 
hymnology and in archaeology. Until quite recently, 
his quiet, dignified figure could always be seen at the 
meetings of the British Association, among whose 
members he had a host of friends. T. C. J. 


D». Percy Phillips, director of the Hydrologioal 
Service of the Physical Department, Egyptian 
Ministry of Public Works, died in Cairo on August 4, 


at the age of fifty-seven year®. Previous to the 
Great War, he was a lecturer in physics in the Uni¬ 
versity of London and during the War had a com¬ 
mission in the Sound-Ranging Seotion of the Royal 
Engineers, with which he saw service in France and 
Palestine. He joined the Egyptian Government 
Service in 1919, and was responsible for the collection 
and discussion of statistics relating to the water 
supply of the Nile. He did valuable work in the 
study of the hydrology of the Nile Basin and in the 
preparation of the large irrigation projects on the 
Nile. 


Wk regret to announce the following deaths : 

Dr. G. P. Clinton, formerly botanist of the Con¬ 
necticut Agricultural Experiment Station, known 
for his work in myoology, on August 13, aged seventy- 
one years. 

Prof. F. B. Loomis, professor of geology in Am¬ 
herst College, Mass., an authority on vertebrate 
palaeontology, on July 24, aged sixty-three years. 

Mr. Andrew Mellon, founder of the Mellon Institute 
of Industrial Research at Pittsburgh, Pa., sometime 
Amerioan Ambassador in Great Britain, on August 26, 
aged eighty-two years. 

Prof, Luigi Pernier, professor of archaeology and the 
history of ancient art in the University of Florence. 

Lord Rothschild, F.R.S., a trustee of the British 
Museum and founder of the Tring Zoological Museum, 
on August 27, aged sixty-nine years. 


News and Views 


Sir Thomas Grainger Stewart ( 1837 - 1900 ) 

8 m Thomas Grainger Stewart, the eminent 
Scotch physician, who died on February 3, 1900, 
was bom at Edinburgh on September 3, 1837. Ho 
qualified in 1868, and then visited the medical 
centre® on the Continent, where he came in contact 
with Virchow, Schdnlein and Traube in Berlin, and 
Oppolzer, Skoda and Hebra in Vienna. On his return 
to Edinburgh, he was made physician to the univer¬ 
sity wards in the Royal Infirmary. In 1876 he was 
appointed professor of physic and proved an ex¬ 
ceptionally gifted teacher. He was one of the first 
in Great Britain to direct attention to the deep 
reflexes, and under the title of ‘‘Paralysis of the 
Hands and Feet from Diseases of the Nerves”, he 
first described the condition known as multiple 
neuritis. For many years he held a foremost position 
as a consultant throughout Scotland and the north 
of England. His chief publications Were “A Practical 
Treatise on Bright's Diseases of the Kidneys” (1368), 
“The Teaching of Medicine in Edinburgh” (1877) 
and “An Introduction to Diseases of the Nervous 
He was the reciptent of many 
honours- In 1882 he was appointed physician to the 
Queen in Scotland, in 1887 he was made M.D. honoris 


causa of the Royal University of Ireland, in 1800 
ho was elected president of the Royal College of 
Physicians of Edinburgh and honorary fellow of the 
College of Physicians of Philadelphia, in 1894 he 
was knighted, and in 1898 he was elected president 
of the British Medical Association when the annual 
meeting was held in Edinburgh, 

Samuel Siegfried Karl von Basch ( 1837 - 1905 ) 

This eminent Austrian physiologist and physician 
was bom on September 9, 1837, at Prague. After 
studying medicine in his native town and Vienna, he 
qualified in 1862 in Vienna, where he acted as assistant 
for several years to Dittel, Jaeger, Turk and Kaliako. 
In 1866 he went to Mexico, where he was appointed 
Court physician to the Emperor Maximilian, who was 
shot on June 19, 1867, and himself narrowly escaped 
execution. After his return to Vienna he carried out 
some important experiments on the action of nicotine 
on the movements of the intestine, and in 1878 was 
appointed extraordinary professor in experimental 
pathology. He was the author of numerous publica¬ 
tions, but his chief work was “The Physiology and 
Pathology of the Circulation” (1802), which he dedi¬ 
cated to his fbrmer teacher, the celebrated physio- 
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logist Karl Ludwig. Basoh in beet known for his 
invention of a sphygmomanometer, by which he 
inaugurated the clinical measurement of the blood 
pressure* He also did valuable work on pulmonary 
oedema, cardiac dyspnoea and the innervation of the 
uterus. His death took place on April 25, 1905. 

Local Government in Roman Britain 

A ooctjmbot of importance in its bearing on the 
organization of local government in Roman Britain 
has been brought to light in the course of the fifth 
season’s excavation on the site of the Roman town 
of Brough, which has just closed. The investigation 
of this site, which is situated on the north bank of 
the Humber, commanding the oroesing of the river 
by the Lincoln-York road, is being carried out by 
the Brough Excavation Committee under the direc¬ 
tion of Mr, Philip Corder and the Rev. T, Romans. 
The present season’s work has been directed to laying 
bare one of the four towers of rectangular form, 
twenty-five feet wide by ton feet deep, which were 
added to the front wall of fortification, possibly early 
in the fourth century. The most important find of 
the season was an inscribed slab, 2 ft. 3 in. high by, 
originally, about four feet long (The Times, August 
27). Mr. Erie Birley reports on the inscription that 
it commemorates the provision of a stage at his own 
expense by Marcus Ulpius lanuarius, Md%U of the 
village of Petuaria, in honour of the Imperial family 
of Antoninus Pius (a.d. 138-161) and of the spirits 
of the deified emperors. This inscription confirms 
the name Petuaria, and is one of the few known 
instances of the epigraphic confirmation of Romano- 
British names. 

Further, and more important, the inscription 
affords evidenoe of a step in the development of the 
unit of local governments in Britain from the tribal 
area, here that of the Parish, to the self-governing 
canton with its seat of government at the old tribal 
capital, or a newly erected town. Although such 
tribal cantons were known from inscriptions at 
Caerwent and Wroxetor, this is the first mention of a 
tribal magistrate in Britain. Furthermore, being 
denominated as the MdUe not of the tribal area, as 
in the previously known inscriptions, but of Petuaria 
itself, this indicates, in the interpretation of Mr, 
Birley, a further stage of development in which the 
central town with its college of four regular magis¬ 
trates, two duovira and two JSdiles, was gaining in 
importance at the expense of the tribal organization. 
This inscription is also the first epigraphic evidence 
of the practice in Britain of a magistrate conferring 
benefactions in return for the honour of election to 
office. 

Arctic Weather Reports 

Oklv forty-one years have passed since Nansen 
made his perilous and unsuccessful attempt to drift 
with the arctic ice from northern Siberia across the 
North Pole to the neighbourhood of Greenland, yet 
since July at least <me London morning newspaper 
has been publishing daily a weather report from the 
region of the North Pole along with similar reports 


from New York and various Continental capitals. 
Such observations are not at present of great impor¬ 
tance to weather forecasters, because the normal 
travel of weather systems generally tends to be 
circumpolar, and, moreover, the gap between the 
Pole and other arctic weather stations—even Spits¬ 
bergen—is a very wide one, so wide that it is imprac¬ 
ticable to complete a system of isobars to cover the 
polar regions. But as a landmark in the gradual 
spreading of a network of observing stations over the 
whole world, this event i» important. Owing to the 
drift of the ice, a permanent station at the North 
Pole is impracticable, but the Russian station from 
which the published observations have been reoeived 
has apparently not drifted very far from the Pole 
yet. Its co-ordinates at the end of August were about 
iat. 87° N., long. 2° E. The reports include an obser¬ 
vation of the direction of the wind, and owing to the 
fact that these are not made exactly at the Pole, the 
direction can be given in the ordinary manner. At 
the Pole itself, of course, all winds Are from the south, 
and direction would presumably have to be given in 
terms of longitude instead of being referred to the 
points of the compass. 

Problems of Conquering Everest 
The problem of reaching the summit of Mount 
Everest is discussed in a paper in the Himalayan 
Journal , 9, and takes the form of a memorandum 
prepared by the Eastern Section of the Himalayan 
Club, with some comments on the conclusions by 
Mr. E. Shipton. Two main suggestions are made in 
the light of past experience. The first is that ex¬ 
peditions have been foredoomed to failure because 
they have attempted to climb the north ridge too 
quickly. It is contended that men who have stood 
the strain of reaching the North Col cannot hope to 
do the remaining 6,300 feet in three days. The writers 
quote much evidenoe in favour of their statement, 
but Mr. Shipton is equally sure that above 23,000 feet 
a man deteriorates in muscle and energy quickly, 
and therefore delay at and above that height must 
be avoided. The second suggestion is that instead 
of trying in May and June when the effort is a race 
with the approaching monsoon, it would be better 
to make the attempt after the monsoon, in October 
or even in April. Days in October are certainly 
shorter than in May, but wind velocities so far as is 
known are slightly lower. Mr. Shipton admits that 
post-monsoon conditions should be studied, but 
prefers the pre-monsoon season. Major K. Mason 
points out that one obvious drawback to October is 
that it is a month of increasing wind, while May is a 
month of west winds decreasing owing to advancing 
monsoon currents. 

The British Grid System 
In a paper on the British Grid system by Johnstone 
Wright, the engineer of the Central Eleotrioity Board, 
presented to the J&agineering Institute of CanadA, «t 
Montreal in June last, an interesting account** 
given of the developmeiit of the Grid system ihu 
(Continu'd on p. 419) 
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The History of Evolutionary Thought 

as Recorded in Meetings of the British Association* 

By Sir Edward B. Poulton, FJR.S. 

President of the British Association 


OlR WILLIAM THOMSON, in his address at 
^ Edinburgh in 1871, said that “the real origin 
of the British Association” was given in the words 
of a letter written by David Brewster to John 
Phillips on February 23, 1831, a few months before 
the first meeting : “The principal object of the 
Society would be to make the cultivators of science 
acquainted with each other, to stimulate one 
another to new exertions, and to bring the objects 
of science more before the public eye, and to take 
measures for advancing its interests and accel¬ 
erating its progress”. That the time was fully 
ripe for the birth of the Association is made very 
clear by the words written by John Keble to a 
friend, referring to the D.C.L. degrees conferred, 
at the Oxford meeting in 1832, on David Brewster, 
Robert Brown, John Dalton and Michael Faraday : 
“The Oxford Doctors have truckled sadly to the 
spirit of the times in receiving the hodge-podge of 
philosophers as they did”—an opinion on which 
Lord Salisbury commented at the Oxford meeting 
in 1894 : “It is amusing at thitf distance of time, 
to note the names of the hodge-podge of philo¬ 
sopher® whose academical distinctions so sorely 
vexed Mr. Keble’s gentle spirit”. It is not only 
amusing but also pathetic that such words should 
haw been used by a revered member of a Univer- 
sity which had done splendid service for science, 
thnomAi a diuvmd ax Nowhtmux <m 


as has been so well shown in Dr. R. T. Gunther’s 
volumes 

Faced by the serious duty of preparing this 
address, I felt that the best hope of interesting 
you would be to choose a subject which has 
received special attention at our meetings. I have 
selected the progress of thought on organic evolu¬ 
tion as it may be followed in addresses, papers, 
and discussions, mainly restricting myself to the 
series of meetings which began with the jubilee at 
York in 1881, the first of many that I have had 
the pleasure of attending. 

The British Association provides a very favour¬ 
able field for the discussion of many-sided subjects 
such as evolution—subjects which attract members 
from very different, as well as from closely related, 
sections. Hence a wide range of varied experience 
is open to one who can look back over more than 
half a century ; and I do not propose to exclude 
some of the humorous sayings and incidents which, 
from time to time, have enlivened our meetings 
and contributed to their success. Some of them 
certainly deserve to‘ be rescued from oblivion, 
although to perform this pious duty I must risk 
the enmity of the Goddess of Folly, who as 
Erasmus tells us, proclaimed : *T hate a man who 
remember® what he hears”. 

The fiftieth anniversary at York was a memor¬ 
able meeting, with Sir John Lubbock (Lord 
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Avebury) as president, and the chair of every 
section except economics, under Grant Duff, taken 
by a past-president of the Association. 

I then enjoyed to the full one of the chief 
benefits conferred by our Association upon its 
younger members—the opportunity of meeting 
older men, up to that time only known to them 
by the fame of their discoveries. Prof. 0. C. 
Harsh had come over from Yale, his main object 
being to buy for his University Museum the 
second and more perfect fossil of the wonderful 
ancestral bird Archceopteryx , with teeth and a long, 
lizard-like tail—clear evidence of reptilian origin. 
The earlier example had been bought for the 
British Museum at a price which was said to have 
provided the dowry for a professor’s daughter, and 
Marsh soon realized, as he told me, that the second 
was not for sale on any terms. “We let the other 
go and I believe they would kill me if this were 
sold” was the reply given to him by the authority 
in Munich. He was, however, able to study the 
fossil, and his description and drawings of the 
teeth, in the Geological Section, followed the only 
attack on evolution itself, as distinct from its 
causes, which I have ever witnessed at any of our 
meetings. It was the exhibition by H. G. Seeley 
of his reconstruction of Archceopteryx from this 
fossil, which aroused the fury of the palaeonto¬ 
logist, old Dr. Thomas Wright of Cheltenham : 
“Archaeopteryx hasn’t got a head, how can it 
possibly have teeth ?” he growled, knowing 
nothing of the latest find or of the fact that a 
detached head and scattered teeth had been 
detected on the slab in which the older specimen 
was embedded. In spite of Prof. Newton’s positive 
statement and the form of the teeth, drawn by 
Prof. Marsh at the request of the chairman, Dr. 
Wright, quite unconvinced, continued muttering 
“Archaeopteryx is a very good bird”, its virtue in 
his opinion entirely uncontarainated by any taint 
of reptilian affinity. 

Prof. Marsh also read a paper in the Zoological 
Section on his own wonderful discoveries of 
toothed birds from the rooks of the western 
United States. Richard Owen, president of the 
Section, was in the chair and, with the memory 
of old and embittered controversies in his mind, 
the author told me that he had felt rather anxious 


Fossils as Evidence of Evouoton 

The event which stands out most clearly in my 
memories of the jubilee meeting is Huxley’s 
evening lecture on “The Rise and Progress of 
Palaeontology”—the science which provides an 
essential part of the foundation on which geo¬ 
graphical, geological and biological evolutionary 
history has been built. The insuperable difficulty 
felt by the older naturalists was to believe that the 
land had been for the most part deposited under 
the sea, and to account for the presence of fossils, 
or as they were called, ‘formed stones’. The true 
solution, Huxley explained, was found and pub¬ 
lished in 1660 by Nicholas Steno, a Danish pro¬ 
fessor of anatomy at Fiorenoe, who carefully 
studied certain fossils, known as *glosaopefcrae\ 
which abounded in the Tuscan rocks and were 
believed to be fossil fig-leaves. Steno, who was 
not satisfied with this interpretation, dissected a 
shark’s head and showed that the ‘glossopetw’ 
exactly corresponded in every particular with the 
teeth—“that in fact they were shark’s teeth”. 
The emphasis with which Huxley made this state¬ 
ment comes back to me after the lapse of nearly 
sixty years, From this, Steno was led to conclude 
that they were the teeth of shark-like fishes 
living in the Tuscan Sea and later embedded, 
with other remains, in the strata which had there 
accumulated. 

I have not noticed the fanciful suggestion of 
“fossil fig-leaves” in any published version or 
account of Huxley’s lecture that I have seen, 
but he ©ertainly told us of it and it is an interest¬ 
ing example of the attempts made by the naturalists 
of the day to explain the fossils embedded in rocks 
then believed to be of terrestrial origin. I cannot 
resist the temptation of quoting Plot’s 1 more 
ingenious and amusing effort to account for the 
well-known layer of oyster-shells {Oatrea bdlomcina) 
found “. . . at some places here in England, 
particularly at Cate-grove (now Katesgrove] near 
Reading . . ,; which how they should come here 
without a De%e, seems a difficulty to most men 
not easily avoided”. 


Plot was, however, helped “to a salvo” for his 
own objection by remembering that Reading was 
“a Town of very great action during the Invasions 
in bringing this communication forward. But in of the Danes, who cutting a deep trench crops 
that friendly atmosphere there was no reason for between the Kmmt and Thames* 
alarm. Owen welcomed the paper warmly and in themselves as jj>%^;in;an Idm#* heidit 
confirmation told us, in the most chaming inanner. King 

of the traces of teeth found in an embryo parrot. able time ] itom ;; ■■ 
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Saxons having removed their Cattle and other pro¬ 
visions before the Danes arrival, 'tis likely that they 
might be supplyed from their Navy with Oysters, 
which during the time of the aboad of the Army 
on Land, might be a very suitable employment 
for it: Which conjecture, if allowed, there is 
nothing more required to make out the possibility 
of the bed of Oysters coming thither without a 
Deluge, but that Cats-grove was the place appointed 
for the Armies repast/’* 

The probability of this suggestion may be in¬ 
ferred from the age of the ‘Woolwich and Reading’ 
beds in which the oysters are found—estimated 
by Prof, W. W. Watts and Prof. H. L. Hawkins 
at about 50-00 million years. 

Dr. Plot’s explanation of fossils in general, as 
well as of flowers, was of a very different kind. 
To account for their existence h© appealed to 
“the wisdom and goodness of the Supreme Nature , 
by the School men called Naturans, that governs 
and directs the Natura miturnin here below, to 
beautifie the World with these varieties ; which I 
take to be the end of such productions as well as 
of most Flowers, such as Tulips, Anemones, &e. of 
which we know as little use as of formed stones”. 

The modest and withal amusing paragraph 
which follows I venture to quote in full as an 
example to be followed in scientific controversy : 

“And thus I have given the grounds of my 
present opinion , which has not been taken up out 
of humor or contradiction , with intent only to 
affront other worthy Authors modest conjectures, 
but rather friendly to excite, them, or any others, 
to endeavor collections of shell-fish, and parts of 
other Animals, that may answer such formed 
stones as are here already, or may hereafter be 
produced ; Which when ever I find done, and 
the reasons alleged solidly answered, I shall be 
ready with acknowledgment to retract my opinion, 
which I am not so in love with, but for the sake 
of Tndh 1 can cheerfully cast off without the least 
reluctaacy”. 

One chief object which, as I believe, Huxley 
..'jWl before him was to bring forward a calm, clear 
Statement of the evidence on which alone it was 
passible to achieve that “reconstruction of an 
exthret animal from a tooth or bone”, which had 
so deep an impression on the imagination. 
The reconstruction was in fact a simple inference 
based on imatcunical experience such as that gained 

aharkandcan- 
‘glowopetm’ were the teeth of 
fishes. Bnt ihis reasoning—that a fossil 
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tooth or bone on the surface of a rock, cannot by 
itself enable the geologist to predict that a skeleton 
of a certain type lies hidden beneath—seeming to 
diminish the glory of Cuvier’s splendid work, was 
resented by Owen, who had replied with the bitter 
taunt that a tooth can tell us a great deal—a 
donkey can kick his master but he cannot eat him. 
This may have been the encounter referred to by 
Huxley when he wrote of a friendly meeting with 
Owen at the Zoological Section of the Association 
in Leeds (1858) : “so that the people who had 
come in hopes of a row were (as I intended they 
should be) disappointed”’. In the same spirit, I 
think, Huxley was glad to speak of the ‘glosso- 
petrte’ at the jubilee meeting, where Owen was 
president of a section, and calmly and simply, to 
reaffirm conclusions which are unassailable. 

Huxley then passed on to Steno’s further study 
of fossils and his proof of their relationship to 
terrestrial freshwater and marine organisms, and 
to his application of this evidence to the past 
condition of Tuscany—all discussed “in a manner 
worthy of a modern geologist” and later extended 
bv Buffon to all parts of the world then known to 
be fbssiliferous. These conclusions, “which almost 
constitute the framework of palaeontology”, only 
required one addition, made towards the end of 
the eighteenth century by William Smith, who 
showed that geological strata contained char¬ 
acteristic fossils so that rocks of the same age couJd 
be identified in all parts of the world, while the 
biologist could follow the changes in the living 
population of the globe—a record of constant 
extinction and continual generation of new species. 
We were then led to three general conclusions: 
(1) the vast length of time during which life has 
existed on the earth—“certainly for millions of 
years” ; (2) the continual changes which living 
forms have undergone during this period ; (3) the 
successive changes in the best-known fossil groups 
are such as we should expect if each series “had 
been produced by the gradual modification of the 
earliest form. * . This last conclusion meant 
evolution which so completely accorded with 
recent discoveries that “if it had not existed, the 
paleontologist would have had to invent it”, 

I can never forget the words spoken to me after 
the lecture by a dear friend of my youth, the late 
Viriamu Jones, Principal of University College, 
Cardiff: “ At every sentence I frit myself bowing 
to Huxley and saying ‘you are the greatest man 
here; no one rise could have said that as you 
have said it> ”, . , 
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Age of the Earth 

As Huxley’s lecture continued in a calm spirit 
an embittered controversy, so his thoughts on the 
immensity of past geological and biological time 
lead naturally to another controversy on the age 
of the earth conducted intermittently at our meet¬ 
ings between 1892 and 1921. It is, I think, a good 
example of the invaluable help which the British 
Association brings to discussion when there 
appears to be a difficulty in reconciling the con¬ 
clusions reached by the followers of different 
sciences. Lord Kelvin’s estimate of a hundred 
million years as the period during which the earth 
had been cool enough to permit the existence of 
life upon itB surface—a period reduced by Prof, 
Tait to ten million—was a great difficulty to 
geologists and biologists, who believed that an 
immensely longer time was required for the history 
of the fossiliferous rocks and the evolution of 
animals and plants. Thus, to quote only one 
instance* Darwin writing to Wallace in 1871 and 
referring to ‘missing links’, said, “I should rely 
much on pre-Silurian time; but then comes Sir 
William Thomson, like an odious spectre”. The 
geologists resisted more firmly. Thus Sir Archibald 
Geikie, in his presidential address at Edinburgh 
in 1892, concluded his discussion of the subject 
with theee words : “The geological record furnishes 
a mass of evidence which no arguments drawn 
from other departments of Nature can explain 
away, and which, it seems to me, cannot be 
satisfactorily interpreted save with an allowance 
of time much beyond the narrow limits which 
recent physical speculation would concede”. 

At the Leeds meeting in 1890 I had many 
opportunities of meeting Prof. John Perry, and 
when we were walking together on the Sunday 
afternoon, I asked him to tell me something of the 
Kelvin-Tait conclusions and how far they must 
he accepted. He had been a demonstrator under 
Kelvin and spoke of the intense interest with which 
he had followed his lectures at Glasgow, and he 
gave me no hope of escape. His change of opinion, 
throwing a most interesting light upon the in* 


been dissipated in steam long before he had had 
a chance of displaying the advantageous variation 
which was to make him the ancestor of the human 
race”. 

When Perry read this pronouncement, sweeping 
aside the firm convictions of biologists and geo¬ 
logists, he was led to re-examine the evidence and 
soon found a Haw. The heat of the earth had been 
calculated on the assumption of a conductivity 
uniform tlirough the whole mass, but Perry 
showed that, with a conductivity becoming 
higher with increasing depth, the Kelvin-Tait 
estimate of the time required for cooling to the 
existing temperature—on which the age of the 
habitable earth had been based—must be im¬ 
mensely lengthened. Perry told m© of this 
destructive criticism and very kindly helped me 
to make use of it in the address to Section D at 
Liverpool in which I replied to Lord Salisbury’s 
amusing attack on the evolutionists. 

Lord Lister was our president at Liverpool in 
1896, and I cannot resist the temptation to digress 
for a moment and recall the address in which one 
of the greatest benefactors of mankind told us, 
with the utmost simplicity and modesty, the story 
of his life’s work and the success which, in spite 
of all opposition, had been achieved. To hear him 
was an enduring inspiration. 

The year 1896 was also the jubilee of Lord 
Kelvin’s wonderful half-century of achievement 
in research and teaching, and I could not help 
feeling some regret that any criticism of his work 
should appear at this particular time. But in the 
kindly spirit of our Association such doubts were 
quite unnecessary, I well remember how he came 
one day to our sectional committee-room to bring 
me some volumes of his works, and how, as I have 
recorded before, in the following year as we were 
travelling across Canada after the Toronto meeting 
and the chance of collecting insects for a few 
minutes at each station could not be resisted, Lord 
Kelvin said to his wife, “My dear, I think we must 
forgive Poulton for thinking that the earth is so 
very old when he works so hard in one day out df 
all the endless millions of years in wWoh he 


fluence of the British Association, wart the result believes!”* 

of the presidential address at Oxford in 1894, The one line of evidence which iefV some anxiety 

when Lord Salisbury chaffed the believers in in 1896 was suggested by Helmholtz, who allowed 
natural selection, telling them that he did not the sun cmlyeighteenmil^ to havebee^ 
wonder that they required many hundred million giving out radiant heat at tike preset 
years for so slow a process, but that “if the mathe- period Load Retain was willing to oxteud ta 
.are' right,■ the biologists cannot'hartvc , 
what they demand, v, . Tfcc je&y*fis&^^^^ >43^ 
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Address* at Gape Town in 1905, spoke of the new 
evidence obtained by M. and Mme. Curie in their 
proof that radium gives out heat, and quoting in 
confirmation the work of R. J. Strutt, W. E. Wilson 
and G, H. Darwin, finally concluded that “the 
physical argument is not susceptible of a greater 
degree of certainty than that of the geologists, 
and the scale of geological time remains in great 
measure unknown”. The light thrown by radium 
upon the Helmholtz estimate was also referred to 
in the presidential address of Ray Lankester at 
York in 1906, of J. J. Thomson, quoting the work 
of Strutt, Joly and Rutherford, at Winnipeg in 
1909, and became a predominant subject in the 
joint discussion on the age of the earth, between 
Sections A, C, D and K, at Edinburgh in 1921*. 
Lord Rayleigh, in opening this discussion, concluded 
“that radioactive methods of estimation indicate 
a moderate multiple of 1,000 million years as 
the possible and probable duration of the 
earth’s crust as suitable for the habitation of living 
beings. . . 

Geologists and biologists do not profess to know 
the age of the earth as the abode of life, but they 
are sure that, in the words used by Sir William 
Turner at Bradford in 1900, its birth “must have 
been in the far-distant past, at a period so remote 
from the present that the mind fails to grasp the 
duration of the interval”. 


Organic Evolution 

I fear that too much of our time has been 
occupied by the attempt to show that the field is 
clear for the discussion of organic evolution, but 
until this could be done any such discussion 
appeared to be wellnigh useless. 

It is, I think, a mistake to emphasize too 
Strongly the very natural shock received by many 
who read the “Origin” or heard of its teaching 
for the first time and without any preparation; 
and I believe an even greater mistake to criticize 
the clergy for the time that elapsed before their 
acceptance of the new teaching. I shall never 
forget the reception of Aubrey Moore's paper, 
“Reoeut Advances in Natural Scienoe in their Rela¬ 
tion to the Christian Faith”, by the Church Con¬ 
gress at Reading in 1883’. No speaker could have 
carried his audience with him more thoroughly: 
was not a single protest or indication of 
but enthusiastic applause. The 
hop erf Oxford, Dr. liaolmrness, was in the chair 
whenthepaperreoeived thisum 


only twenty-three years after the Oxford meeting 
at which another Bishop of Oxford put his rude 
and foolish question to Huxley. It is pleasant to 
know that their celebrated encounter left no bitter¬ 
ness, for Huxley wrote in 1891 to Francis Darwin— 
‘Tn justice to the Bishop, I am bound to say that 
he bore no malice, but was always courtesy itself 
when we occasionally met in after years”. 

I remember as a youth receiving a gentle 
parental warning against committing myself too 
entirely to a belief in evolution—a very different 
experience from that of our president at Hull in 
1922, Sir Charles Sherrington, who in 1873 was 
persuaded by his mother to take the “Origin” 
with him on his summer holiday, with the 
inspiring words—“It sets the door of the Universe 
ajar !” 

I have already recalled Dr. Wright’s indignation 
at York in 1881 as my only experience of opposition 
to a belief in organic evolution at any of our 
meetings, and the published proceedings confirm 
this impression of unanimity. Thus, R. H. 
Traquair, addressing the biologists at Bradford in 
1900, said, “I hardly think that we should now 
find a single scientific worker who continues to 
hold on to the old special creation idea” ; and 
Lord Salisbury at Oxford in 1894, referring to 
Darwin, said, “He has, as a matter of fact, dis¬ 
posed of the doctrine of the immutability of 
species. It has been mainly associated in recent 
days with the honoured name of Agassiz, but with 
him has disappeared the last defender of it who 
could olaim the attention of the world”. The 
mention of this great American naturalist recalls 
Tyndall’s fine address at Belfast in 1874 and his 
memories of Agassiz’s words, “I was not prepared 
to see this theory received as it has been by the 
best intellects of our time. Its success is greater 
than I could have thought possible”. 

Huxley, who had seconded the vote of thanks 
to Lord Salisbury, wrote to Hooker a few days 
later: “It was very queer to sit there and hear 
the doctrines you and I were damned for advocating 
thirty-four years ago at Oxford, enunciated as 
matters of course—disputed by no reasonable 
man!—in the Sheldonian Theatre by the Chan¬ 
cellor. . . 

A letter written two days earlier to Boyd 
Dawkins records Huxley’s opinion of another part 
of the address. tT Lord Salisbury gave himself 
away wonderfully, but he was so good about 
Darwin himself that I shut my eyes to all the 
nonsense be talked&bout Natural Selection”*. 
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Motive Causes of Organic Evolution 

Leaving now the subject of organic evolution 
itself, as generally accepted, I wish to speak on 
the difficult question of its motive causes which for 
many years have formed the subject of addresses, 
discussions and papers at our meetings. The great 
division into two opposed theories of causation 
became clear in 1887, when Weism&zm attended 
the meeting at Manchester, and a discussion on 
“The Hereditary Transmission of Acquired Char¬ 
acters” was held in Section D. From that time, 
evolutionists attending our meetings have been 
either ‘Lamarckians\ foliowing^Erasmus Darwin, 
Lamarck, Buffon and Herbert Spenoer, or 'Dar¬ 
winians* who followed Darwin and Wallace. 
Darwin himself, however, included the Lamarckian 
conception of ‘use-inheritance* as a motive cause, 
although believing it to be far less important than 
natural selection. The term ‘Neo-Darwinian* has 
therefore been applied to those who, accepting 
Weisraann*s teaching, reject ‘use-inheritance* alto¬ 
gether. 

It must always be remembered that, apart from 
any theory of causes, the world owes its belief in 
organic evolution to all the great men whose 
researches and teaching have founded the two 
schools, and perhaps chiefly, at any rate among 
the English-speaking nations, to Herbert Spencer. 
I was first led to realise the extent of his trans- 
Atlantic popularity when I learned from an 
American story greatly enjoyed in those far-off 
undergraduate days, that hie books were keenly 
appreciated by a bashful hero, who was so far 
from sharing the sublime confidence of their 
author, that he was only led to perform the moat 
fateful action in life by the pressing advice of a 
very young nephew who assured him, in the 
presence of the lady, that if he was fond of her, 
the proper thing to do was to kiss her. Herbert 
Spencer’s infallibility certainly lent itself to such 
stories as that of his supposed reply to an argu¬ 
ment—“That can’t b© true, for otherwise ‘First 
Principles* would have to be re-written—and the 
edition is stereotyped’*; or how Darwin said that 
to read Spenoer always made him feel like a worm, 
but that he retained the worm’s privilege of 
wriggling, and at another time “wonderfully 
dever, and I dare say mostly true”. But, allowing 
for a style which provoked these and other amusing 
comments, we must never forget that believers in 
the doctrine of organic evolution owe an immeasur¬ 
able debt to Herbert Spenoer. 


James Bussell Lowell’s amusing lines in the 
“Biglow Papers” 10 appear to prove that La- 
marokism was prevalent in America many years 
before the “Origin” : 

“Some flossifers think thet a fakkilty's granted 

The minnit its proved to be thoroughly wanted, 

Ez, fer instance, thet rubber-trees fust begun 
bearin' 

Wen p’litikkle conshunces come into wearin*,— 

Thet the fears of a monkey, whose holt chanced 
to fail, 

Drawod the vertibry out to a prehensile tail”. 

The year of the Manchester meeting, 1887, was 
the fiftieth anniversary, and we are now cele¬ 
brating the centenary, of the entry in Darwin’s 
pocket-book: 

“In July opened first note-book on Transmuta¬ 
tion of Species. Had been greatly struck from about 
the month of previous March on character of South 
American fossils, and species on Galapagos Archi¬ 
pelago. These facts (especially latter), origin of 
all my views”. 

It is especially interesting to recall that these 
views, as Prof. Newton told us in his address to 
Section D, the biological section, did not include 
natural selection, which only came into Darwin’s 
mind when he read Malthus, “On Population”, in 
October 1838. Newton, who had read the proof- 
sheets of the great “Life of Darwin”, published 
later in 1887, then spoke of Wallaoe’s independent 
discovery, made twenty years after Darwin’s, a 
discovery suggested to him also by reflecting on 
Malthus, and of the friendship between the two 
great men to whom this fruitful conception had 
come, referring the cynic who would “point the 
finger of scorn at the petty quarrels in which 
naturalists unfortunately at times engage” to this 
“greatest of all eases, where scientific rivalry not 
only did not interfere with, but even strengthened, 
the good-feeling which existed between two of the 
most original investigators”. Here I cannot resist 
the desire to quote a part of the speech made by 
Wallace at the most thrilling scientific gathering 
1 have ever attended—the fiftieth anniversary of 
the Darwin-Wallace essay read before the Lrnnean 
Society on July 1, 185$, only twelve days after 
the arrival of WrilocfcVIsttetf and manuscript from 
the Moluccas. Wallace then said, on July 1,19081 

“The idea cam© to me, iw it had come to Darwin, 
in a sudden flashof insight: it was thought out 
in a few hours . . 1 , mt sent off to Dwrwin--aH 
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within one week. 1 was then (as often since) the 
‘young man in a hurry* : he, the painstaking and 
patient student, seeking ever the full demonstra¬ 
tion of the truth that he had discovered, rather 
than to achieve immediate personal fame. . . . 
If the persuasion of his friends had prevailed with 
him, and he had published his theory, after ten 
years—fifteen years'—or even eighteen years’ 
elaboration of it—J should have had no part in 
it whatever, and he would have been at once 
recognized, and should be ever recognized, as the 
sole and undisputed discoverer and patient in¬ 
vestigator of the great law of ‘Natural Selection’, 
in all its far-reaching consequences” 11 . 

Amusing evidence of the difficulty with which 
this “great law” was understood is afforded by a 
verse written by lord Neaves and dated May 
1861 : 

“A deer with a neck that was longer by half 
Than the rest of its family's (try not to laugh), 
By stretching and stretching, became a Giraffe, 
Which nobody can deny” 19 . 

Yet Wallaoe, referring to Lamarck's hypothesis 
and “that now advanced”, had written in his 
section of the joint essay : 

“Neither did the giraffe acquire its long neck 
by desiring to reach the foliage of the more lofty 
shrubs, and constantly stretching its neck for the 
purpose, but because any varieties which occurred 
among its antitypes with a longer neck than usual 
at once secured a fresh range of pasture over the same 
ground as their shorter-necked companions , and on 
the first scarcity of food were thereby enabled to out¬ 
live them”. 

There were fortunately others who did not 
launch such ill-aimed criticism. Thus Prof. 
Newton, reminding the Section that the new 
teachings had been at once accepted by Canon 
Tristram 19 before the appearanoe of the “Origin 
Of Species” (on November 24, 1859), expressed, 
with all the enthusiasm of one who was devoted to 
the same delightful branch of natural history, “the 
hope that the study of ornithology may be said to 
have been lifted above its fellows”. It was indeed 
very fortunate that the Darwin-Wallace essay 
should have been read so soon after its appearance 
by a naturaMst who looked on the species question 
as did Tristram—a great traveller and observer 
who studied indefatigably the birds he loved, as 
(otatures and in as many countries as he 
eorajdvhit. ■ 


At the last meeting of the British Association in 
Nottingham (1893) Canon Tristram was president 
of Section X) and, in his address, gave an account 
of the observations referred to by Newton at 
Manchester. The historic interest of this early 
acceptance of natural selection iB such that I have 
prepared a brief abstract of his chief conclusions : 

During a visit of many months to the Algerian 
Sahara in 1857-58, he “noticed the remarkable 
variations in different groups, according to eleva¬ 
tion from the sea, and the difference of soil and 
vegetation”. On his return he read the Darwin- 
Wallace essay and wrote, “It is hardly possible, 
I should think, to illustrate this theory better than 
by the larks and ohats of North Afrioa”. Ho then 
explained how the colours arose by selective 
destruction of birds which harmonized less well 
than others with the surface of the desert; and 
similarly with other larks having “differences, not 
only of colour, but of structure”, chiefly “marked 
in the form of the bill”. He took as examples a 
very long-billed lark (Oakriia arenicola) t resorting 
exclusively to the deep, loose, sandy tracts, and 
a very short-billed allied speoies (G. isabeUina), 
haunting the hard and rocky districts. He then 
pointed out that there is individual variation in 
the bills of larks and that the shorter-billed birds 
would be at a disadvantage in obtaining food from 
sandy areas but at an advantage among the rooks 
where strength is required. He concluded, “Here 
are only two causes enumerated which might 
serve to create, as it were, a new species from an 
old one. Yet they are perfectly natural causes, 
and such as I think must hare occurred, and are 
possibly occurring still. We know so very little 
of the causes which, in the majority of cases, make 
species rare or common that there may be hundreds 
of others at work, some even more powerful than 
these, which go to perpetuate and eliminate certain 
forms ’according to natural means of selection’ 

The temptation to reoord an amusing incident 
which happened at one of the meetings of Section D 
at Manchester cannot be resisted. Work was 
proceeding smoothly under the genial guidance 
of Prof. Newton when, suddenly, Dr. Samuel 
Haughton of Dublin entered and from the bade 
of the room announced in arresting tones that he 
had an important communication to make about 
the animate preserved from the Blood. He be¬ 
lieved that Mrs. Noah strongly objected to her 
husband’s intention to take the elephants on 
board, fearing that their weight would cause a 
dangerous displacement of the Ark’s metaoentre. 
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How this domestic difference was composed we 
had no opportunity of learning, for as the chair¬ 
man, whose expression combined sympathetic 
amusement with mild deprecation, was rising and 
about to protest, Dr. Haughton, anticipating the 
result, had already turned towards the door, telling 
ns over his shoulder that he was on his way to 
make a fuller communication on the subject to the 
Anthropological Section. 

Acquired Characters 

After this brief description of an event, which I 
hope you will agree ought not to be forgotten, we 
must return to organic evolution and to one of 
the most important subjects debated at any time 
before a meeting of the British Association—the 
question, “Are Acquired Characters Hereditary V* 
—brought before the world by Prof. August 
Weismann, who was present at Manchester and 
spoke in the discussion (unfortunately not re¬ 
ported), introduced by Ray Lankester, in which 
Dr, Hubrecht, Patrick Geddes, Marcus H&rtog and 
I took part. Weismann’s conclusion that “acquired 
characters” are not inherited was held by Prof. 
B. S. Goodrioh, in his address to Section D at 
Edinburgh in 1921, to be “the most important 
contribution to the science of evolution since the 
publication of Darwin’s 'Origin of Species* ”, an 
opinion with which the great majority of biologists 
will agree, although the terms employed for the 
two classes, the inherited and the non-inherited, 
together with the ideas underlying them, were 
shown by Adam Sedgwick, at Dover in 1899, 
Archdall Reid, and others, as well as by Goodrich 
himself, to be incorrect. Nevertheless it will prob¬ 
ably be impossible to abandon the word 'acquired', 
employed by Erasmus Darwin (1794), Lamarck 
(1809), and Prichard (1813) as well as by later 
authorities. Whenever environmental conditions 
are followed by characteristic changes, absent 
when these conditions are absent; or when such 
changes follow the use or disuse of the parts of 
an organism, or the education it has received, 
then we have before us the 'acquired* characters 
maintained by Weismann to be incapable of 
hereditary transmission. This vital conclusion, 
accepted, as I believe it is, by nearly all biologists, 
is not appreciated as it ought to be by the general 
public. A brief statement of a single piece of 
evidence may convince some who are doubtful 
about a conclusion with which human life is very 
deeply concerned. 


My old friend the late A. A. Maodonell, professor 
of Sanskrit at Oxford, spoke two languages, 
English and German, as they are spoken by native 
Englishmen and Germans. I asked him whether 
he thought it was possible for any mature person 
to learn a foreign language so perfectly that he 
would be mistaken for a native. He replied that 
he was sure it could not be done, and that his 
own ability to speak the two languages as he did 
had been only made possible because as a small 
child he had been continually taken backwards 
and forwards between the two countries. Yet any 
human being transported as a baby from his own 
country to another and brought up there among 
the natives will learn to speak as they speak. All 
the past generations, however many, during which 
his ancestors spoke the language of his birthplace, 
will count for nothing, will not retard his acquisition 
of another tongue or modify it in any way. 

An interesting and amusing example is provided 
by the futile striving of an Englishman to pronounce 
the Welsh doubled, generally attempted by the 
substitution of *th\ Even the advice given by a 
Welsh clergyman to the English bishop of his 
diocese is unlikely to bring success: “You must 
put the tip of your Right Reverend tongue against 
the roof of your Right Reverend mouth, and Mss 
like a goose*'. 

The result of education as an ‘acquired’ character 
in the Weismannian sense is of such special 
importance that I think it is well to quote the 
conclusions stated by Ray Lankester in his address 
to the seventy-fifth meeting of the Association at 
York. He then maintained that the "power of 
building up appropriate cerebral mechanism in 
response to individual experience, or what may 
be called 'educability*, is the quality which char* 
acterises the larger cerebrum and is that which 
has led to its selection, survival and further increase 
in volume . . * ‘Educability' can be transmitted ; 
it is a congenital character. But the reslifts of 
education can not be transmitted. In each genera¬ 
tion they have to be acquired afresh. . 4 . On .the 
other hand, the nerve-mechanisms of instinct are 
transmitted, and owe their inferiority as compared 
with the results of education to the very fact that 
they are not acquired by the individual in relation 
to his particular needs, but have arisen by selection 
of congenital variation in a long series of preceding 
g ener at ions” 1 *. 

LaakjMter wu led by theefe oonokunoaa to 
refect altogether tbe theory of Q. H. Lewes, 
Romano., sod others, “tiutfcinttiaota are dns to 
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lapsed intelligence”, a theory also disproved by 
Lloyd Morgan’s observations on young birds de* 
scribed by him at the Ipswich meeting in 1895“. 
Another very important subject brought forward 
by Lankeeter was the evidence, originally pub- 
lished by him in 1894“, that Lamarck’s first and 
second laws of heredity “are contradictory the one 
of the other, and therefore may be dismissed”. 
His statement may be briefly summarized as 
follows: 

The first law assumes that in spite of thousands 
of generations during which a normal environment 
has “moulded the individuals of a given species 
of organism, and determined as each individual 
developed and grew ‘responsive* quantities in its 
parts (characters); yet, as Lamarck tells us, and 
as we know, there is in every individual born a 
potentiality which has not been extinguished. 
Change the normal conditions . . . and (as Lamarck 
bids us observe), in spite of all the long-continued 
response to the earlier normal specific conditions, 
the innate oongenital potentiality shows itself. 
The individual . . . shows new responsive quan¬ 
tities in those parts of its structure concerned, new 
or acquired characters”. 

“So far, so good. What Lamarck next asks us 
to accept, as his ‘second law’, seems not only to 
lack the support of experimental proof, but to be 
inconsistent with what had just preceded it. The 
new character which is ex hypothesis as was the 
old character . . . which it has replaced—a re¬ 
sponse to environment ... is, according to 
Lamarck, all of a sudden raised to extraordinary 
powers. The new or freshly acquired character is 
declared ... to be capable of transmission by 
generation ; that is to say, it alters the potential 
character of the species. It is no longer a merely 
responsive or reactive character, determined 
quantitatively by quantitative conditions of the 
environment, but becomes fixed and incorporated 
in the potential of the race, so as to persist when 
other quantitative external conditions are sub¬ 
stituted for those which originally determined it”. 

The effect of Lamarck's laws on the hereditary 
transmission of acquired characters would be this : 
“a past of indefinite duration is powerless to 
control the present, while the brief history of the 
present ,can readily control the future”. 

After hearing a very condensed statement of 
eonelnfttom essentially bound up with the pro* 
grewof organic evolution, I feel sure that you will 
Wlsfc to be remind©d of Prof, Ewing's words Which 


“Now is the winter of our discontent made 
glorious summer by this Ray of Lankester”. 

Returning to the unrepoorted discussion on the 
inheritance of acquired characters at Manchester, 
I venture to bring forward certain observations 
opposed to a belief in Lamarokian evolution by 
means of inherited experience—observations which 
I then described and have not known to be 
answered. In the relationship between enemy and 
prey there is very commonly no opportunity for 
the latter to learn by experience. The wonderfully 
elaborate adaptations by which sedentary insects 
are hidden from enemies have been evolved, not 
by experience of enemies but by avoidanoe of 
enemies. In these examples—and they are 
numberless—we are driven to accept Weismann’s 
conclusion and with him to invoke “the all- 
sufficienoy of Natural Selection”. 

When one of the twig-like caterpillars, of which 
there are so many in Great Britain, is detected 
by an insectivorous bird, it can do nothing and is 
devoured at once. Its one defence is the astonish¬ 
ingly perfect resemblance to a twig of the bush or 
tree on whioh it lives. It is firmly fixed and its 
weight also supported by an almost invisible thread 
so that it cannot escape as many caterpillars do 
by dropping to the ground and sheltering in the 
grass or among dead leaves. Its one chance of 
survival is to gain so perfect a disguise that it 
will not be seen, and to gain this end the adaptive 
devioes are most elaborate and wonderful: its 
twig-like shape and colours, with the power of 
gradually adjusting these so as to resemble the 
bark of the bush or tree on which the parent moth 
laid the egg from which it came, even the power 
to reproduce exactly the appearance of lichen, the 
rigid stiok-like attitude maintained during the 
hours of daylight. Finally there is the evidence, 
recently obtained by Robert Carriok 1 *, that the 
disguise does protect; for examples of one of these 
caterpillars, resting on a branch of its food-plant 
fixed over a wren's nest containing young, were 
unnoticed by the parent bird which used the same 
branch as a convenient perch; yet seen and at 
once taken when placed on a white surface below. 

One of the best examples of a prophetic instinct 
is to be found in the larva of an African Tabanid 
fly (T. biguttatus). This maggot lives and feeds in 
soft mud which, during the dry season when the 
chrysalis stage has been reached, will be traversed 
in all directions by wide and deep cracks in which 
insectivorous animals can search for prey. But 
the maggot, while the mud is still soft, prepares 
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for this danger. By tunnelling spirally up and 
down it makes a line of weakness which will cause 
a pillar to separate from the mass when the mud 
hardens and oontracts. It then tunnels into the 
still soft pillar and becomes a chrysalis in the 
centre of its deeper end. However wide the cracks 
which appear in the mud, the maggot has arranged 
beforehand that they will not invade its cylinder. 
Dr. W. A. Lam born, who made this most interest¬ 
ing discovery, observed that the summits of the 
pillars, forming circular disks of about the size of 
a penny, scattered here and there over the surface, 
were never thus traversed, but that an empty 
shell was protruding from the centre of each when 
the fly had emerged 11 . My friend the late Prof. 
J. M. Baldwin, the distinguished American 
psychologist, well remembered at many of our 
meetings, wrote when he heard of this discovery : 
“it seems complete —one of those rare cases of a 
single experience being sufficient to establish both 
a fact and a reason for the fact! It is beautiful”. 

I would ask any believer in Lamarckian evolution, 
or in Hering’s and Samuel Butler’s theory of uncon¬ 
scious memory residing in the germ-cells, how it 
would be possibletoexplainthesepropheticinstincts, 
adapted not to meet but to avoid future experience, 
except by the operation of natural selection. 

The appeal to orthogenesis, or internal develop¬ 
mental force, as the motive cause of evolutionary 
progress,, has often been made—generally by 
palaeontologists rather than by the observers of 
living forms. Any such belief in the potency of an 
internal tendency is, I think, open to the criticism 
made by Thiselton Dyer in his address to Section D 
at Bath in 1888 : “This appears to me much as 
if we explained the movement of a train from 
London to Bath by attributing to it a tendency to 
locomotion. Mr. Darwin lifted the whole matter 
out of the field of mere transcendental speculation 
by the theory of natural selection, a perfectly 
intelligible mechanism by which the result might 
be brought about. Science will always prefer a 
material moivA operandi to anything so vague as 
the action of a tendency”. 

Mxndbusm 

It is not necessary for me to speak on the 
rediscovery of Mendel’s great work and all that 
it has meant to our biological sections in the 
early decades of the present century . The recent 
developments, following the work of Haldane, 

A. Fisher and others, and the vitally important 


relationship between Mendelism and natural 
selection were brought before us last year in 
Julian Huxley’s illuminating address to Section D. 
The older belief that only large variations, or 
mutations as they then began to be called, were 
subject to Mendelian inheritance, and that small 
variations were not inherited at all, disappeared 
when further researches proved that extremely 
minute differences were “heritable in the normal 
manner” 1 ®, and, with this, the foundation of 
Darwinian evolution became immensely strength¬ 
ened. It is also right to remember that Bateson, 
the leader of Mendelian research in Great Britain, 
always believed in natural selection, regarding it 
indeed as self-evident and not very interesting. 
Also that Ray Lankestor, as long ago as his 1906 
address at York, maintained that however far 
Mendelism was advanced, it “would not be sub¬ 
versive of Mr. Darwin’s generalisations, but 
probably tend to the more ready application of 
them to the explanation of many difficult cases 
of the structure and distribution of organisms”. 

The relationship between the germinal founda¬ 
tion of Mendelian and Weisroanni&n heredity 
was considered in a paper by L. Doncaster read 
before Section D at the South African meeting in 
1905. He then maintained that Weiamann’s 
“hypothesis that the material bearer of hereditary 
qualities is the chromatin of the nucleus” of the 
germ-cells had been confirmed by recent work on 
their maturation, which “has shown that they 
oontain a mechanism which seems precisely 
adapted to bring about that segregation of charac¬ 
ters which forms the most fundamental part of 
the Mendelian theory, and it seems hardly possible 
that the two things are unconnected”. MaoBride 
also in his address to the same section at Newcastle 
in 1906, spoke of the “great epoch-making dis¬ 
covery of experimental embryology, vis. the 
existence of specific organ-forming substance*”. 

These fundamental discoveries bring to mind a 
conversation with Weismann when he had been 
finally driven to frame and elaborate this hypo¬ 
thesis, and was so appalled by the number and 
minuteness of the material bearers of hereditary 
qualities contained in a single germ-cell that, as 
he told me, he could not believe that the physicists 
and chemists were correct in their conclusions 
about the size of the atom. He admitted that 
diverse lines of evidence led to the same result, 
but even so, he believed the future would prove 
that physicists were mistaken and that theatom 
was &r smaller. ' ■ 
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Natural Selection To-day 

It is impossible to say more than a few words 
about the very interesting and important dis¬ 
cussion on “The Present State of the Theory of 
Natural Selection" held at the Royal Society on 
May 14 last year. The subject was approached 
from many points of view by both zoologists 
and botanists, and their conclusions were very wel¬ 
come to Darwinians who remembered the earlier 
opinions expressed when Mendel's great work 
was rediscovered. I think, however, that Prof. 
D. M. 8. Watson, in the opening address, was 
inclined to underestimate the value of the existing 
evidence for a “selective death rate”, although 
everyone will agree that “any new' evidence , . . 
or indeed any suggestion of cases which might 
be capable of investigation'', would be most 
desirable. 

I may briefly mention a few experiments brought 
before Section D at the Bristol meeting in 1898, 
beginning with the work of Weldon and Thompson 
on the common shore crab, showing that the effect 
of china clay and other impurities in the sea at 
Plymouth was selective and promoted changes of 
shape which ensured that the water flowing 
over the respiratory surface was more efficiently 
filtered. 

Then, on the subject of chance, the heroic help 
rendered by Mrs. Weldon, who four times recorded 
the result of 4,096 throws of dice, showing that 
the faces with more than three points were, on the 
average, uppermost slightly more often than was 
to be expected. It comes back to me very clearly 
because of the interesting explanation—that the 
points on dice are marked by little holes scooped 
out of the faces, and that points 6, 5, and 4, 
respectively opposite 1, 2, and 3 are somewhat 
lighter, more of the ivory having been removed ; 
also because of Francis Galton’s delight and his 
humorously expressed wonder whether the facts 
had been realized by those who had an interest 
other than scientific in the throwing of dice. 

Experimental evidence was also submitted by 
Miss Cora B. Sanders (Mrs. C. B. S. Hodson) and 
myself, proving that when the rough, angular pupa 
of the small tortoiseshell butterfly “is suspended 
from a surface against which it stands out con¬ 
spicuously, it is in far greater danger than when 
it is fixed to one upon which it is concealed". 

To the obeervOT of living creatures, however, 
the most c<mvmdng evidence is provided by 
anfanato themselves. When a wild Med to seen to 


capture some conspicuous butterfly or moth and 
then immediately to reject it, the association 
between inedibility and a warning colour is more 
convincingly suggested than when insects are 
offered to animals in confinement, although such 
experiments are of great value and often provide 
the only available evidence. There are, however, 
instances in which abundant data for statistical 
investigation are furnished by the wild animals 
themselves. Thus the long-eared bat has the con¬ 
venient habit of eating moths—its regular food— 
while it hangs suspended from a surface to which 
it returns after each capture ; and as the wings 
are rejected, these may be collected in large 
numbers, yielding valuable information on the 
significance of concealing and warning patterns. 

In the attempt to determine the motive causes 
of organic evolution, the work of the naturalist, 
the student of living nature, is essential. His 
task is to do what Lyell did for geology by directing 
attention to the forces now in operation and seek¬ 
ing with their help to interpret the past, and in 
this work it is especially valuable to study adap¬ 
tations which have been developed in recent times 
and can, in certain instances, be proved to undergo 
changes even now*. Thus the interesting obser¬ 
vations of H. Lyster Jameson showed that a pale 
local race of the common mouse had been formed, 
although incompletely, in 100-125 years, by the 
selective attacks of owls and hawks on sandhills 
near Dublin* I therefore believe that the colours 
of animals provide one of the most fruitful fields 
in which to pursue these investigations, and I 
regret that this work has been recently attacked 
by an American zoologist who, referring to the 
recent revival of natural selection, continues—“if 
the doctrine can emerge minus its sexual selection, 
its warning colors, its mimicry and its signal colors, 
the reaction over the end of the century will have 
been a distinct advantage"* 1 . It is of course 
impossible to discuss, on the present occasion, 
this confident attempt to depreciate the value of 
work associated with the names of Bates, Wallace, 
Trimen and Fritz Muller. I will only point out 
that their conclusions on warning colours and 
mimicry have been immensely strengthened and 
confirmed by the later observations of Guy Mar¬ 
shall, W. A. Lambom, St. Autayn Rogers, Hale 
Carpenter, V. G. L. van Someren and others in 
Africa; by the experiments conducted by some 
of these naturalists, and also by H, B. Cott and 
R, Garrick, and in the United States by Morton 
Jonas, 



406 Supplement to NATURE of September 4 , 1937 


It is interesting to remember that a paper by 
two American entomologists** was among the 
first to accept and support by fresh observations 
the conclusions brought forward by H. W. Bates 
in his great memoir on the mimetic butterflies of 
the Amazon valley**, and that one of the authors 
treated the same subject more completely in a 
later paper* 4 much appreciated by Darwin", 

It is also important to remember that the above- 
mentioned conclusions have been reached by the 
study of marine animals no less than terrestrial, 
as was shown by Herdman in his address to 
Section D at Glasgow in 1901, and by his experi¬ 
ments communicated to the same section at 
Ipswich in 1895 ; also that Garstang, with his 
very long and intimate experience of marine life, 
adopts the same interpretation of colour and form 
with the associated attitudes and movements. 

If time permitted it would be possible to speak 
of numerous papers on mimicry and the related 
subjects which have been brought before our 
meetings. It is impossible to attempt this now, 
hut many will feel with me that the name of the 
late Dr. F. A, Dixey should not be forgotten—one 
who attended so regularly, so often read papers 
at Our meetings, presided over Section D at 
Bournemouth in 1919, lectured at Leicester in 
1907, always giving the results yielded by the 
study of his favourite insects, and their inter¬ 
pretation by the theory of natural selection; 
also one who delighted in the social gatherings 
of his Section. 

Man and Animals 

In my concluding remarks I am anxious to 
refer to a very interesting and encouraging sub¬ 
ject—the feeling for animals and the care for their 
welfare to-day, as contrasted with the treatment 
they received a hundred years ago and even in 
the youth of many among us. Only last autumn, 
The Times of October 12 reported that 1,000 
swallows had arrived at Venioe “sent there by 
bird-lovers from Vienna and Munich in order to 
save them from the effects of the cold weather. 
Soon after their arrival they were set free and flew 
south along the Adriatic coast”. A little earlier 
the writer of the amusing 'fourth leader' referred 
to a meeting of the Society for the Preservation 
of the Fauna of the Empire at which the care of 
the opossum was discussed, comparing this with 
the report of happenings a hundred yearn earlier 
when there was a "humorous debate” at the Zoo¬ 
logical Society "about puffing c%ar-smoke into 


the cages of the monkeys”, to their evident dis¬ 
comfort. The writer, yielding too far, we hope, 
to the depression of the present day, concludes: 
"The world, it may be, is 'man-sick* and yearning 
to be rid of a bad mistake. But the creature 
cannot be wholly vile when instead of torturing 
monkeys it takes thought for the opossum”. 

It would not be right to quote from a century- 
old report without speaking of all that is done and 
has been done during many years for the care 
and health of animals by the great London Society, 
and in doing this, for the education and happiness 
of our people. But the change of wliich I have 
spoken is most deeply impressed on those who 
remember, as many of us do, the misdirected 
hours in youth when birds were shot in our gardens 
and brick traps made to catch them. I feel sure 
that those who did these things are not essentially 
different from their children and grandchildren 
who have grown up in a kinder atmosphere. 

I must not occupy more time on a subject 
which to some may seem inappropriate, but it is 
bound up with education in its true sense—a 
leading out—and if, as Ray Lankester said at 
York, and we are all coming to believe, the hidden 
powers within are inherited while the results of 
their development are not , then there is no easing 
of the burden with the passage of time, but each 
generation afresh must bear the heavy responsi¬ 
bility of conducting this development in the best 
way so that its successor may be able to meet the 
changing and, at tills time, the increasing needs. 
The relationship between the powers within and 
their development was suggested in arresting words 
by the late Prof. Scott Holland : "To say that a 
man cannot be made good by Act of Parliament 
is such an obvious truth that people forget what 
an outrageous lie it is!” 

International Peace 

Thoughts on the development of these hidden 
powers by the educating influence of social environ¬ 
ment, suggest the greatest of the problems by 
which we are faced—the end of international war. 
Michael Foster, in his address at Dover in 1899, 
after speaking of progress in the material of war¬ 
fare was led to believe that, "happily, the very 
greatness of the modem power of destruction is 
already becoming a bar to its use, and bids 
may we hope before long f-—wholly to put an end 
to it; in the words of Tacitus, though in another 
sense, the very Jtteparirfaons for war, through tb. 
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character which science gives them, make for 
peace”. In his concluding pages he expressed the 
hope that the brotherly meeting between the 
English and French Associations at Dover and 
Boulogne might be looked upon as a sign that 
science, by nobler means than the development 
of armaments, was steadily working towards the 
same great end. In a time of still greater need 
and perplexity, may we not, in the same hopeful 
spirit, look upon the recent visit by which mem¬ 
bers of the French Association have honoured us, 
and feel strengthened in the belief that the great 
end will be reached. 

There are, I know, very many people who look 
upon the Great War with later wars and rumours 
of wars as the close of Michael Foster’s dream. 
The words in which Sir Arthur Schuster concluded 
his address at Manchester in 1915, and Sir Edward 
Thorpe at Edinburgh in 1921, indicate, I hope, 
that the British Association does not thus despair, 
and in this belief I bring before you a passage 
from the far earlier address which Sir Richard 
Owen delivered to the twenty-eighth meeting at 
Leeds in 1858—a passage which makes a special 
appeal at a time when the British and American 
Associations are confidently hoping to strengthen 
still further the bonds of sympathy and mutual 
appreciation by which they have been happily 
united for so many years. 

Referring to the trans-Atlantic telegraph, Sir 
Richard said : 

<r We may confidently hope that this and other 
applications of pure science will tend to abolish 
ware over the whole earth ; so that men may come 
to look back upon the trial of battle between mis¬ 
understanding nations, as a sign of a past state of 
comparative barbarism ; just as we look back 


from our present phase of civilization in England 
upon the old border warfare”. 

Confident words inspired by the forging of a 
new link between the two great English-speaking 
nations. Nearly eighty years have passed since 
they were spoken, but with all the terrible dis¬ 
appointments there has been great progress, and 
a time will surely come, and may it oome quickly, 
a time which shall prove that the visions of the 
young and the dreams of the old were prophetic 
of a glorious reality. 
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Summaries of Addresses 

Noise and the Nation 

T HE programme in Section A (Mathematical 
and Physical Science) this year is largely 
devoted to some of the social and industrial 
developments of applied physics. The president 
of the Section, Dr. G. W. C. Kaye, has broken with 
precedent in giving an address of an experimental 
character, and in choosing an acoustical subjeot 
for the first time in the history of the Seotion, 
extending over a hundred years. 

Acoustics was long the Cinderella of the physical 
sciences, but with the coming of the gramophone, 
radio, broadcasting and the talking pictures, and 
the popularizing of the telephone, the commercial 
value of applied acoustics must now run into very 
large figures. Sound has become a marketable 
commodity, the cultural and political develop¬ 
ments of which, particularly in regard to broad¬ 
casting, it is not easy to envisage. The literature 
is immense and the terminology large and extensive, 
as may be gathered from the recently published 
acoustical glossary of the British Standards 
Institution. 

Simultaneously with these developments in 
applied acoustics, the nation has begun to take 
notice of the growth of noise—a by-product 
attributable in great part to an increasingly 
mechanized civilization. Much research is being 
carried out to meet the public demand for greater 
protection against the noise nuisance of to-day, 
chief interest being probably centred in the noises 
on the road and the noises experienced in modem 
buildings, which are admittedly not so quiet as 
those of a generation ago. 

It is only within the last few years that 
practicable instruments have become available to 
measure and analyse sounds and noises, though 
it cannot be said that finality in these directions 
has been reached. In cases of annoyance caused 
by noise, experience indicates that while the com¬ 
position and the psychological aspects are not to 
be ignored, sheer loudness is often a determining 
factor. Particular attention has therefore been 
devoted to the subjective scale of loudness and its 
unit, the phon, and the associated unit of energy 
or pressure level, the decibel. An important step 
was taken this year when both were adopted as 
international units by some thirteen nations in 
Paris. 

Btaua.) St, U, 


of Presidents of Sections* 

The study of the general question of noise 
transmission, particularly in buildings, is more 
complex than might be imagined, and some of the 
major difficulties are not yet completely resolved. 
For the purpose, facilities such as are provided by 
the * sound-proof’ acoustic laboratories at the 
National Physical Laboratory have proved to be 
necessary. Inter alia, it already appears that 
special designs of double floors, double walls and 
double windows, which have been evolved, form 
material contributions to noise-abatement in 
buildings. The degree of public interest in the 
general question is illustrated by the wide variety 
of noise problems submitted to the National 
Physical Laboratory during the last few years : 
for example, the mitigation of the noises in 
aeroplane cabins and engine-testing faotories, 
trains, ships, tube railways, motor-cars, motor¬ 
cycles, motor-buses, motor-horns, pneumatic 
drills, printing works, transformer sub-stations, 
cathedrals, assembly halls, business offices, flats, 
miniature rifle ranges, building operations and 
so on. 

The growing volume of road traffic and the ever- 
increasing speed and acceleration of individual 
vehicles are major contributory factors to the 
problem of road transport noise. A Departmental 
Committee of the Ministry of Transport was 
appointed in 1934 and has since published three 
reports. Loudness measurements, many thou¬ 
sands in number, were conducted for the Com¬ 
mittee by the National Physical Laboratory 
on the overall noise of some hundreds of motor- 
vehicles, both new and old. The Committee 
has proposed noise limits, which, while making 
very moderate demands on most types of vehicle 
would, by ruling out the flagrant offenders, help 
to ensure a standard of acoustical decency on 
the roads of Great Britain. More recently, 
the Committee has submitted a report on motor- 
horns. * 

Organized steps are being taken in Great 
Britain to further the abatement of the many 
types of unnecessary noise. There is now a goodly 
list of ‘silent’ appliances in everyday life, though 
it is evident that as regards many co m m e rcial 
machines and processes we shall have to put up 
with second-class expedients for the present. 
It is evident, however, that the finding of 
practicable solutions to the many ramifications Of 
the noise problem would be welcomed by almost 
every section of the commmiity. 
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Researches in Chemotherapy 

HEMOTHERAPY, which forme the subject 
of Dr. F. L. Pyman's presidential address 
before Section B (Chemistry), may be regarded as 
the treatment of disease by chemical substances, 
which have been shown by biological methods to 
be relatively much more toxic to pathogenic 
organisms than to human or other animal hosts. 

Chemotherapy was developed by Paul Ehrlich, 
and its most outstanding achievement has been 
the introduction of the arsenic group of spirochaeti- 
cides. 

In the field of bactericides, the introduction of 
phenol as an antiseptic by Lister in 1867 has led 
to the study of many derivatives of phenol. 
Recently systematic studies of various homologous 
series of phenols have resulted in the introduction 
into medicine of hexyl-resoroinol and amyl-ra- 
cresol, the latter having a Rideal-Walker co¬ 
efficient of 280. 

The chemotherapeutic investigation of amcebi- 
cides was greatly facilitated by the in vitro test 
for amoebicidal efficiency developed by Dobell and 
Laidlaw. Using this test, Coulthard studied a 
series of alkyl derivatives of harmol prepared in 
Messrs. Boots' laboratories and showed that peaks of 
bactericidal efficiency were reached at butylharmol 
for B. typhosus and at amylharmol for 8 . aureus , 
whilst peak amoebicidal activity was found in 
0-n-nonylharmoL Salts of members of this series 
were, however, very sparingly soluble in water, 
and in order to obtain more soluble compounds 
the corresponding dialkylamino derivatives were 
prepared and their amoebicidal activities compared 
with that of emetine. Although the most active 
member was not as active as emetine, it had several 
times the activity of 0-n-nonylharmol and it was 
suspected that the harmol residue might not be 
the important contributor to the amoebicidal 
properties of the molecule and that the dialkyl- 
aminoalkyl group might play an important part. 
This led through various intermediate stages to 
the preparation and study of a series of tetra- 
alkyldiamino paraffins and of these ax-tetra-n- 
amyldiammodecane was found to be the most 
efficient. Far brevity, the compound is referred 
to as T.A.D.D. 

The preceding results had shown that, when 
tested by the Dobell and Laidlaw technique, 
T.A.D.D. was the most active amcebicide so far 
prepared. It now became necessary to compare 
tiie efficiency of this compound with that of 
emetine under conditions as similar as possible 
to those found in the intestine of a dysenteric 
patient. When teste were carried out under these 
conditions TA DD. was found to he more active 
As originally pointed out by 
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Ehrlich, the therapeutic value of a substance is a 
function of its toxicity to both parasite and 
human host. It became necessary, therefore, to 
determine the relative toxicities of T.A.D.D. and 
emetine to mice. The results of such a test showed 
T.A.D.D. to be from one third to one eleventh as 
toxic as emetine, depending on the method of 
administration. 

T.A.D.D. had thus a greater in vitro amoebicidal 
activity and was less toxic to mice than emetine. 
Those results appeared to justify the clinical trial 
of the compound in the treatment of amoebic 
dysentery. 

Such a trial was carried out by Prof. Warrington* 
Yorke, at the request of the Therapeutic Trials 
Committee of the Medical Research Council. 
Unfortunately, T.A.D.D. proved to be too irritant 
for parenteral administration and it was not 
sufficiently active to be of any real value when 
given orally. 

Whilst this investigation has not yielded a 
compound of clinical value, it has resulted in the 
accumulation of valuable data which will be of 
value in further work on this subject. 

The account of such an investigation indicates 
the enormous amount of chemical and biological 
team work involved in attempts to evolve new 
drugs for the treatment of disease. 


The Glaciation of the Midlands 

N his address to Section C (Geology), Prof. L. J. 
Wills discusses the Pleistocene history of the 
West Midlands with the object of discovering how 
many glaciations are represented, and of linking 
these up with the better-known sequences of East 
Anglia. ' 

It has long been recognised that the boundary 
between the ‘Newer' and ‘Older 1 Drifts crosses the 
district from Church Stretton through Bridgnorth 
to Wolverhampton. Prof. Wills devotes atten¬ 
tion mainly to the Older Drifts, which have 
undergone enormous denudation in the vales but 
have in varying degrees survived on the Midland 
Plateau and on watershed areas. The evidence 
of the former great extension of the present out¬ 
crops is scattered, but iB en masse sufficient to 
allow the assumption that the vales of Severn and 
Avon were ice-filled during the older glaciations, 
though it must be realized that they were far 
shallower then than now. 

In the Midlands three principal types of drift 
can be recognized: Irish Sea in the north-west, 
and belonging to the Newer Drifts; Western or 
Weisk on the Midland Plateau (this occasionally 
contains Irish Sea boulders, and in the Trent 
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valley is Pennine, not Welsh, in origin); Eastern 
to the east of the Warwickshire Coalfield and in 
the Avon vale as far down as Stratford and 
possibly as far as Tewkesbury. The Eastern 
Drift is a continuation of the Great Chalky 
Boulder Clay of the Eastern Midlands and East 
Anglia. 

Analysis of all the available evidence leads to 
the conclusion that the Older Drifts of the Midlands 
are the products of two separate cold periods. In 
the First Glaciation, ice moving from the north¬ 
west brought Welsh and Pennine material. The 
Welsh lobe travelled down the Severn vale, and 
its marginal drainage was probably responsible for 
the siting of the present Lower Severn valley. 
Some evidence of the First Interglacial has been 
obtained near Coventry and Rugby, and in Leices¬ 
tershire. In the Second Glaciation the ‘Great 
Eastern Glacier’ of Harmer was the dominant 
feature, but side by side with it was an im¬ 
portant Welsh Ice Sheet covering the northern 
part of the Severn vale and much of the Mid¬ 
land Plateau. The influence of these two lobes 
can be seen in the distribution of glacial and river 
drifts, and in modifications of the drainage. 
The retreat stages of the two ice sheets can 
only be traced in very general outline; the 
indistinctness is a measure of the antiquity of the 
events. 

The Second or Great Interglacial which closed 
the period of the Older Drifts and led up to that 
of the Newer, is represented in the Midlands in 
two ways : first, by vast denudation which allows 
us to designate the Older Drifts as ‘high-level* in 
contrast to the ‘low-level* terraces of the valleys 
that resulted from the erosion ; and secondly, by 
the Kidderminster Terrace of the Severn and 
No. 4 Terrace of the Avon, the distribution of which 
makes it improbable that ice has since invaded 
the Midlands beyond the limits of the Irish Sea 
Drifts. 

The Third Glaciation is represented in the north¬ 
west by the Irish Sea Drifts, and elsewhere by the 
Main Terrace of the Severn and its correlatives in 
all the tributaries, and by taele-gravels and melt¬ 
water flood-gravels. Only brief reference is made 
to the outstanding influence of this glaciation on 
Midland physiography through the establishment 
of the Iron Bridge diversion of the upper Severn 
with the resultant rejuvenation of the river due 
to its increased volume. This and the evidence 
for a fourth glacial episode can only be touched 
upon ; and no attempt is made to deal with the 
latest events, the primary object being to establish 
the existence of two glaciations within the period 
of the Older Drifts, and the correlation of the 
second <rf these with the Oreat Eastern Glaciation 
of East Anglia. 


Selective Action of Mortality 

R the reasons that they furnish reliable 
information concerning the progress of a 
vast experiment which we are conducting with 
ourselves as the experimental material, and also 
that they can be appreciated only by such as can 
bring to their examination knowledge derived 
from a comparative study of different forms, wild 
and domesticated, in the open and under the 
conditions of controlled experimentation, the 
attention of the zoologist is directed by Prof. 
F. A. E, Crew in his presidential address to 
Section D (Zoology) to the facts and observations 
relating to the human sex ratio. 

It is easily demonstrated that to be bom is a 
far more dangerous adventure for the male than 
for the female, and that indeed the true recipe for 
longevity is to be bom a girl. It is equally readily 
shown that numerical equality of the sexes in a 
population such as ours exists only among those 
individuals who belong to the ages that axe 
associated with the reproductive prime. Among 
the 0-15 year olds there are more males than 
females. Among the 20*8 and over there are 
more females than males, and the female numerical 
preponderance increases with increasing age, so 
that among the 85*s and over there are twice as 
many women as men. In a democracy such as ours, 
in which sex is supposed to be disregarded, the 
political power of women is not at all commensurate 
with their relative numerical strength, 

This swing in the sex ratio from high to very 
low is known to be the result of a sexually selective 
mortality which operates to the disadvantage of 
the male both before and after birth, and since the 
severity of this mortality is profoundly influenced 
by a number of environmental agencies, it is 
possible to use the sex ratio as a measure by which 
a society may assess the quality of its architecture. 

It can be shown that there is nothing unique 
about the human sex ratio, and that the forces 
which tend to distort it are identical with those 
that produce the same results in other forms* 
When male is contrasted with female, it becomes 
clear that the greater fragility of the former may 
be regarded as an indication of his relative lack of 
importance in respect of propagation* Efficiency 
and economy would seem to be observed by the 
removal of the male when he has served his 
purpose. Through selection the sex ratio can 
become adjusted to the conditions that exist in a 
population, and it is possible to construct a thought 
model of a purely genetic mechanism through the 
workings of which the aizeof the primary sex tat k> 
is brought into harmony with the amount of 
mortality due to the action of sex-linked generic 
letbals, to aex4iafitaticm in the expression of 
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disadvantageous characters, and to the effects of 
sex dimorphic physiological qualities. The relation 
between the size of the primary sex ratio and the 
amount of mortality, both pre-natal and during 
adolescence, is such as to lead to the establishment 
of an optimum reproductive sex ratio among 
those who, in respect of purely biological pro¬ 
perties, are newly equipped for ardent reproduction. 


Changing Distribution of Population 

I N noting that four chief populous regions, in 
‘Europe’, the Par East, India and eastern 
North America, now contain three fourths of man¬ 
kind on one eighth of the land area of the world, 
it is pointed out by Prof. C. B, Fawcett in his 
presidential address to Section E (Geography), 
that the peopling of the fourth of these by the 
great European migration of the last two hundred 
years is the only shift of population of world 
magnitude recorded within the historic period. 
The south temperate lands even now contain 
barely a fortieth of the world’s population ; and 
the other considerable migrations are merely 
oscillations of the margins of the four great 
populous regions. 

A more important change is the recent growth 
of great conurbations. In 1801 London, with 
060,000 inhabitants, was the only city which 
approached a million. Now there are about sixty 
million-cities, a dozen of which exceed five million, 
and which together include a twelfth of mankind. 
The number and population of these groat conurba¬ 
tions are growing; and if this trend were to 
continue unchecked for another two or three 
generations, it would give a world in which a 
majority of the inhabitants would dwell in two or 
three hundred such cities. 

Within the great populous areas there is also a 
development of a few small areas of maximum 
concentration, where great conurbations tend to 
duster. Three such areas are noted. The chief is 
in Western Europe. Part is in England, where it 
stretches across country from South Lancashire 
and West Yorkshire to Essex and Sussex and 
gives this belt of country a mean density of three 
thousand persons per square mile. It is continued 
beyond the Strait of Dover to the Rhineland. A 
second such area, of similar extent but half as 


There is as yet no comparable development in 
India. 

Somewhat more recent in its development is the 
widespread retreat of population from ‘regions of 
difficulty’, marked by the diminution of population 
in all the highland areas of Britain and Europe 
and in the somi-arid parts of Australia and North 
America. Both changes are ascribed mainly to 
improvements in agricultural science and in trans¬ 
port, which make the cultivation of such marginal 
lands both less necessary and less attractive. 
This change is aided by the check to the natural 
growth of population in all the lands of Western 
civilization ; for the rapid increase in numbers 
which has been a dominant fact of human life 
during the past two hundred years, during which 
mankind has increased from about 600 millions to 
some 2,000 millions, is now coming to an end. 
But there is as yet no indication that this oheck 
to growth is affecting the trends of movements 
discussed, which result from the development of 
applied soience. 


Economic Research and Industrial 
Policy 

HE rationalization and planning movements, 
unofficial and official, that have in recent 
years swept over the industrial world involve a 
number of practical policies that must be separately 
discussed if their efficiency is to be scientifically 
assessed. In his presidential address to Section P 
(Economic Soienoe and Statistics), Prof. P. Sargant 
Florence reviews recent realistic research into the 
policies of the siting, size and scope of industries. 

A policy of siting or location has been urged 
upon the Government in connexion with the re¬ 
development of the depressed areas. Economic 
research has had to devise methods of measuring 
the degree of localization of all industries in the 
various regions of England and Wales and is now 
nearer a position to specify what industries can 
be developed where employment is still stagnant. 
In general, the extreme localization of industries 
at the source of fuel or of the existing supplies of 
skilled labour seems to have reached a limit, and 
the proximity to the home market to have become 
relatively more important. 

A policy of larger-sized plants, firms or areas 
of control is usually implied by rationalization and 


populous, lies along the coast of the Middle planning. Recent statistical research into prevail- 
Atlantic States of the United States of America, ing sizes, the trend in sizes, and comparative 
where a fifth of the population dwells on a profits and costs in Britain, Germany and the 
hundredth of the area of the country in an urbani United States does not confirm the theory that 
from Boston to Washington. A third is limite to size havc been reached owing to organiza- 
appeauing akmg the bwer Yangtze in China* tfon becoming unmanageable. Size, however. 
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varies characteristically with different industries, 
and depends largely on their degree of mechaniza¬ 
tion and localization. A particularly pressing 
problem is the large number and the small size 
of middlemen and shops in the distributive trades. 
The lack of any official census of distribution for 
Britain makes calculations difficult, but it seems 
probable that there is one retailer for about every 
ten families, and, even for single commodities like 
tobacco or confectionery, an outlet for every 
twenty to thirty-five families! This appears 
excessive, since the smaller the sales turnover of 
each retailer the more profit he must charge per 
unit of sales to obtain a given inoome for himself. 
This raises prices and leads, in a vicious circle, to 
yet lower turnover. 

Policies involving the scope of industry are those 
‘integrating* various processes, products or services 
under the control of one organization, or specializing 
upon and standardizing certain varieties. Stand¬ 
ardization, as against integration, allows of mass 
production and of possibilities of increasing returns. 
There are difficulties in measuring and comparing 
the scope of plants or firms, but several recent ex¬ 
periments in connexion with plans of rationaliza¬ 
tion have shown the great increase in efficiency that 
specialization and narrowing of scope may achieve 
within one plant. 

Policies of site, size and scope are interrelated. 
Large size is more manageable if of narrow scope, 
but difficult if sites must be scattered among 
the consuming population owing to the intrans- 
portabilfty or the servicing requirements of the 
product. Further research along realistic and 
statistical lines is urgently needed if public policy 
or the policy of private firms is to achieve greater 
efficiency and save wastes of materials, mechanical 
power and man-power. 


Research in Engineering 

N his presidential address to Section G (Engineer¬ 
ing) Sir Alexander Gibb deals with the impor¬ 
tance of research in the history of engineering. 
Recognition of this fact has been of very slow 
growth. 

Organized research was nearly unknown until 
the end of the nineteenth century. Early pro¬ 
gress was due almost entirely to individuals 
and learned societies, such as the Royal Society, 
working often in an atmosphere of public ridicule. 
Though the British led the way in Government 
recognition about the middle of the nineteenth 
century, it was largely due to the Gem&n example 
after the Franco-German War that the true value 
of research to the nation and industry was realised. 


The Reiohsanstalt and other testing laboratories 
had a direct effect on British policy Which showed 
itself in the setting up of the National Physical 
Laboratory in 1900, leading later to the Depart¬ 
ment of Scientific and Industrial Research, which 
is now the focus, linking together all research 
going on in Great Britain. 

The year 1900 is a boundary mark in the history 
of research in Great Britain. The National Physical 
Laboratory (1899) and the Engineering Standards 
Association (1901) were born then. The first, with 
the Department of Scientific and Industrial 
Research, of which it became a part in 1918, has 
grown into a body employing a staff of more than 
1900 scientific workers; while the Engineering 
Standards Association has become an immense 
organization of no fewer than 870 committees with 
4860 members. 

Engineering, which started as an art, is now an 
applied science ; and we look on scientific and 
industrial research as an essential factor in our 
national existence. In one generation our attitude 
has completely changed, from individualistic effort 
to co-operation and co-ordination. To-day 
national research departments, industrial research 
laboratories belonging to great firms or industries, 
research associations, scientific institutions and 
universities and technical colleges are the chief 
agencies which carry out the work, often in dose 
co-operation one with another. 

In the United States, the Dominions, and on the 
Continent progress and development have been 
equally revolutionary; and more so in some of 
the totalitarian States, where all research is 
centralized under State control. In Great Britain, 
though co-ordination and co-operation have done 
much to link together the various elements, we 
still lack a general national plan. Some form of 
affiliation to a central controlling body is inevitable 
if we are to avoid overlapping and duplication with 
their attendant waste of energy, time and money. 
This, incidentally, is especially necessary where the 
publication of the results is concerned. At present 
these are scattered in far too many different 
periodicals. A central clearing-house for engineering 
information is an urgent need. 

One note of warning is sounded by Sir Alexander. 
The effects of research may sometimes be too 
sudden and revolutionary. Obsolescence may be 
too rapid, and vested interests may be tempted to 
buy up and suppress new inventions in order 
to save the loss their exploitation may involve to 
already operating plant. It would, however, be 
a short-sighted policy to restrict our enthusiasm 
for these reasons; He is satisfied that at tfce 
moment in the engineering world there are two 
outstanding questions, the co-ordii»tion of effort 
and the promotion at intensive research, .-/v' 
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Assam Origins in Relation to Oceania 

. J. H. HUTTON in his presidential address 
to Section H (Anthropology) deals with 
certain aspects of the culture of the Assam hills 
whioh suggest a close association in origin with 
those of Oceania, and which may therefore throw 
some light on the general problem of the succession 
of cultures in the Indonesian archipelago, 

The link between the cultures of the Naga Hills 
and of Melanesia has been brought into prominence 
by recent work of Prof, Henry Balfour, while the 
work of Dr, A. C. H&ddon and others in Borneo 
and New Guinea affords instances enough to show 
a line of related cultures connecting Assam with 
the islands of the Pacific, To determine, however, 
the nature of that relation, it is advisable to con¬ 
centrate on particular areas, and for this purpose 
the Fiji Islands, the Marquesas and Madagascar 
are chosen as being three widely separated points 
with inhabitants of varied race and oulture in the 
Oceanic area. 

In the case of the Fiji Islands, parallels with 
Assam are indicated in practices connected with 
war, head-hunting and human sacrifice, with the 
cult of the dead, and with beliefs in regard to the 
soul, and in items of material culture, in particular 
in regard to the Fijian national game of veitingga , 
and in some psychological aspects. In the Mar¬ 
quesas Islands a similar series of parallel customs 
is found, particularly in the practices associated 
with head-hunting ; for example, in the separate 
disposal of the mandible and in the use of stone. 
In Madagascar a rather different parallel complex 
is found, though here again there is much similarity 
in the use of stone and in the treatment of the 
dead. 

An important feature of Naga culture is the use 
by certain tribes of slit wooden gongs or xylo¬ 
phones, The cult associated with these gongs is 
in many ways closely parallel to canoe cults of 
Melanesia, and it is suggested that the Naga 
‘‘canoe-gong” is a dug-out canoe by origin which 
has survived, as a musical instrument and a 
fertility fetish, a change of environment which 
inhibited its use as a canoe. The intimate associa¬ 
tion ofthe canoe-gong with head-hunting -is 
particularly noticeable, as the ceremonial is very 
similar to that associated with the canoe in 
Melanesia, the main difference being that in the 
latter case the association is natural, since the 
canoe is the means of obtaining the victim, where- 
as in the Naga Hills there seems no direct reason 
for associating the ‘‘canoe^gang" so closely with 
the taking of heads. Further, the canoe can be, 
,$Mi is, used as a gong for certain purposes in the 
Pacific, where it is sounded by means of the 


handles of the crew’s paddles. A somewhat similar 
practice is found in Manipur, and it is suggested 
that the dumbbell-like implement used for pound¬ 
ing on the sides of a canoe-gong is a degenerate 
form of a paddle formerly used for propelling it 
as well. 

The general conclusion is that not only has the 
culture of Assam been influenced by a stream of 
migration from Indonesia north-westwards, but also 
that in both areas, as in Oceania, a series of corre¬ 
sponding and related cultural strata are to be 
found in an amalgamated form, even if the actual 
site of amalgamation was elsewhere. It is sug¬ 
gested that such a site is to be sought for in or 
near the Indian archipelago. 


Heat Production, Nutrition and Growth 
in Man 

TT is almost a truism to say that the amount of 
money spent on medical research has greatly 
increased of recent years ; but, as Dr. E. P. 
Poulton shows in his presidential address to 
Section I (Physiology), the application of research 
to medical practice has lagged behind, especially 
where newer and expensive apparatus is concerned, 
largely because of the straitened circumstances 
of the voluntary hospitals. A pious benefactor 
could accomplish much with a comparatively 
small sum of money if he helped the voluntary 
teaching hospitals in this respect, as when once 
the medical student—the future doctor—has 
become accustomed to a new method or new 
apparatus its spread through the country cannot 
be so long delayed. 

Direct calorimetry means the determination of 
the heat in a calorimeter. Indirect calorimetry 
means its calculation from the oxygen absorbed 
and the oar bon dioxide given out. At present 
indirect calorimetry is based on the theory that the 
respiratory quotient (volume of oarbon dioxide 
given out divided by volume of oxygen absorbed) 
indicates the proportion of fat and carbohydrates 
being burnt in the organism. A comparison of the 
figures for heat, oxygen and carbon dioxide 
obtained by Benedict and Carpenter and Du Bois 
and his colleagues, shows that there is a funda¬ 
mental error in the present method of indirect 
calorimetry. 

The theory which best explains the facts is 
that carbohydrate and fat are always burnt 
in a fixed proportion in the organism, and that 
when the respiratory quotient rises there is 
simultaneous conversion of carbohydrate into fat. 
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and with a fall of respiratory quotient vice versa, 
as indicated by the following equation, which is 
based on Cathcart and Cuthbertson’s analyses for 
human fat, and from which it follows that every 
litre of oxygen used in the conversion is equivalent 
to 3*98 calories : 

4C,rH M 0 4 + 420 s 180^,0* 4- 10H.O. 

A quantitative proof of this conversion (1) 
during basal metabolism tests, (2) after food 
and (3) during exercise on a carbohydrate diet is 
obtained from the fact that, after allowing for 
the heat, oxygen and carbon dioxide required for 
the combustion of carbohydrate and fat in a fixed 
proportion, the equivalence of the remaining 
oxygen and heat is very close to this figure. 

Since these conversions are ephemeral under 
basal conditions, the basal metabolism should be 
measured by the carbon dioxide alone, and this 
means a new definition of basal metabolism ; an 
experimental method is described. It is argued 
that the proper standards of metabolism in adults 
depend on the weight and age of the individual, 
and that the height should not be brought in as 
a separate factor, as in Du Bois’s height-weight 
formula. In babies, however, height is more 
important than weight, because some individuals 
are heavy, probably from the retention of fluid 
due to hypothyroidism. There are three nutritional 
periods in childhood : the first, up to a length of 
29 inches (1 year), when the baby puts on fat and 
the carbon dioxide increases rapidly ; the second, 
from 29 inches to 41} inches (5-6 years), when the 
excess of fat is lost and the metabolism only 
increases slightly with the weight; and the third, 
from 41} inches upwards, when the weight and 
carbon dioxide increases steadily. It is shown 
that the relation weight to age is not a satisfactory 
standard of growth ; but only height and age, the 
'cumulative growth curve*. Although growth is 
greater now than it was fifty-six years ago, and 
children of better-class families are taller than 
those from poor families, the average general 
nutrition of the child in these groups, represented 
by the relation of the logarithm of the height to the 
logarithm of the weight, remains constant, and it 
is suggested that the calorie intake is sufficient; 
but that certain growth factors are deficient among 
the poorer classes. 


Tests for Colour Defects 

. MARY COLONS in her presidential 
address to Section J (Psychology) discusses 
acme of the tests used in the diagnosis of colour 
defect. A brief reference is made to total colour- 
bfindness and bhie*yettow blindness, but they have 


neither the same theoretical nor practical impor¬ 
tance of the third form of the defect, namely, red- 
green blindness. The incidence of this latter type 
in the male population is quoted in recent literature 
at figures ranging generally from 5 per cent to 
12 per cent, as contrasted with the figures usually 
given of 3-4 per cent, her own results giving 7 *6 per 
oent. It does not neoessarily follow that the inci¬ 
dence of the defect is increasing, but the indica¬ 
tions are that the detection of the defect is now 
more accurate owing to the improvement of test 
material. 

It is gradually being realised that many degrees 
of red-green colour-blindness exist. In its extreme 
form there is complete blindness to red and green, 
but in a milder form blindness to these two colours 
is only partial. Red and green can be discriminated 
if conditions are favourable, but when unfavour¬ 
able conditions exist, as in mist or fog, these 
colours are confused. The anomalous trichromate 
forms one type of the partial colour-blind. The 
suggestion is made that provided the colour per¬ 
ception so far as red and green are oonoemed of 
a sufficient number of individuals could be ex¬ 
amined, a continuous series ranging from normal, 
that is, perfect perception of these colours, to 
extreme red-green colour-blindness might be found. 
The intermediate forms, which although not totally 
blind to red and green show great deviations from 
the normal, are very important. 

Tests for oolour defect fall into two categories ; 
in one type of test, transmitted light is used, in 
the other reflected light. While the former is 
regarded as the more fundamental, the latter can 
be of great service for quick diagnosis of oolour 
anomaly. As a speotrometric examination is not 
always possible, either some form of lantern test 
or pigment test is substituted. Both are essential 
in posts where lack of aocurate colour discrimina¬ 
tion involves danger to the community. The former, 
using coloured fights, brings conditions nearer to 
practical conditions. In other posts, however, a 
pigment test is all that is essential. To this end, 
a combination of the Ishihara test, the first three 
tables of the Stilling test and SchaafFs mosaic 
plates is recommended. 

A detailed examination of a number of pigment 
tests has been made. The responses of a group of 
colour-blinds have been compared with the 
responses of a control group of indi vid u a ls with 
normal colour vision. In this way an evaluation 
of the tests has been made possible. Some of 
the tests, too, have been submitted to filter 
analysis. 

Inoonmstendes have appeared. U may be that 
the disiMpanc^ ate due to numerous 

deviations from the imrmal in colom virion, «^ 
that we «e' 
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degree, but with multidimensional variations* A 
wide new field for investigation is thus disclosed, 
the working of which may yield valuable results for 
the whole theory of colour vision. 


Education and the Modern Study 
of Plants 

HE subject of Prof. E. J. Salisbury’s 
presidential address to Section K (Botany) 
is the modem study of plants in relation to 
education. There are several misconceptions with 
respect both to the contacts and to the contents 
of botanical science. Despite the vastly enlarged 
content of botanical knowledge since it was 
regarded as a harmless and elegant occupation for 
the female sex* the general conception of botany 
has remained much what it was then. The high 
value of botany as an educational subject and 
indeed its absolute necessity in any system of 
real cultural development is an aspect that 
botanists have failed to present and emphasize. 
This is partly the outcome of the growing obtrusion 
of the more technological aspects in this as in 
other subjects ; a trend which is making itself felt 
further and further back in the student’s training, 
at the expense of general education and culture. 
Here, as elsewhere, too much attention is paid to 
the acquisition of mere information, too little to 
the principles which are involved. 

Our educational methods are too often divided 
in their allegiance between the provision of a 
liberal culture that will make for the greatest 
happiness of the individual in terms of mental 
contentment and an abiding resource in later life, 
and the technical equipment of the student for 
the earning of his daily bread, This emphasis on 
erudition has been perhaps encouraged by the 
universities through the fact that a sufficiently 
broad basis of scientific knowledge is not insisted 
upon before specialization begins, and that in the 
appointment to academic poets too little attention 
iff given to capacity as teachers. 

The merits of botany from the cultural point 
many. It provides perhaps the best 
medium for training in accurate observation, it is 
the foundation of a vast extent of human activity 
apd the basis dfa large and essential part of every 
viIts very extent, however, 

as indlcated by enumeration of it« diverse branches 

; anatomy, cytology, 
jdani gw^mphy, on 
and thb e^rimmital aspects 


indicate the breadth of the botanical field r whilst 
the applied aspects of agriculture, horticulture, 
pomology, sylviculture and plant pathology show 
the great contribution that botany can make to the 
well-being of the human race as well as to the 
enrichment of the mind. This diversity tends 
towards detachment of interests and specialization 
which should be accompanied by greater co¬ 
ordination. The accumulation of data in these 
varied directions of inquiry will only fulfil its 
purpose if the many threads are continually woven 
into a single fabric of knowledge. 

Herein lies the particular cultural value of the 
synthetic approach which we term ecology. The 
study of the plant in relation to its environment 
not only brings together almost every aspect of 
plant study but also has a direct bearing upon 
many practical problems such as land utilization, 
the conservation of water supplies, or the selection 
and care of national parks. 


The Informative Content of Education 

M R. H. O. WELLS, in his presidential address 
to Section L (Education), directs attention 
to an aspect of educational science that has re¬ 
ceived perhaps a disproportionately small amount 
of attention in educational literature, the question 
of information. He leaves the physical and mental 
training of our modern populations aside, he con¬ 
tributes nothing to the discussion of language 
teaching, mathematics, the cultivation of literary 
appreciation, music, drawing and esthetic training 
generally, and he concentrates upon the question, 
of what a modern human being should know in 
order to play the part of a citizen, happily and 
adequately. What sort of fact system should be 
and can be established in a normal human mind 
under the conditions existing in a contemporary 
civilized community ! 

Few people realize the restrictions set to the 
accumulation of knowledge by the exigencies of 
the time-table and the school-leaving age. When 
due allowance has been made for the other elements 
in educational work it is questionable whether wo 
can allot more than six hours a week to imparting 
real knowledge (real, that is, as distinguished from 
methods of expression, etc.), or, assuming ten 
40-week years, rather lees than two thousand four 
hundred hours altogether in the school period of 
Hfe. A vast amount of misoellaneou» knowledge 
is, of course/ picked up by talking, reading, 
observation and so forth outside the formal school 
ech^ne &cts in vast variety to our 
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dying days, but this is uncorrelated stuff, and it is 
within the limits of these two thousand four 
hundred precious hours that a sound framework 
of general knowledge must be established, if ever 
it is to be established in the growing mind. 

At present we waste a considerable amount of 
this meagre allowance in imparting useless and 
unedifying information or information of secondary 
importance. We need a much more stringent 
econdmy in this respect and a more rigorous 
examination of what is included. The desire for 
knowledge, unless it is perverted and discouraged, 
is ft natural impulse in the developing human 
being, and the informative side of educational work 
should be based on the natural curiosity of the 
child and should stimulate, develop and gratify it. 
The curiosity of the child turns mainly upon 
inanimate things and what can t>e done with them, 
upon animals and (secondarily) plants and upon 
personal and then social reactions. Upon the 
systematic exploitation of these primitive divisions 
of curiosity our teaching of the facts of physics, 
biology and historical and social sciences must rest. 
By a careful selection of topics it is possible in 
the period up to the dawn of adolescence to impart 
clear conceptions of material science, making for 
mechanical understanding and competence, and a 
vision of the history of life upon the earth and of 
human history and human conditions, hygienic, 
physiological, geographical and political, sufficient 
for adequate citizenship without any killing of the 
spirit of inquiry. 

A much more realistic and serviceable knowledge 
than is generally attained, of economic life and of 
the legal conventions of property ami of the process 
of finance which dominate our everyday lives, is 
possible before the school-leaving age, but it is 
possible only through the stringent elimination of 
any irrelevant matter and of any matter which 
distorts the general picture. The major fault of 
the knowledge system we build up to-day in the 
general mind is its lack of proportion. The historical 
intelligence, the political mind of the contemporary 
European citizen is a sort of hunchback mind, in 
which the hole-and-corner facts of the national 
history and the petty details of the Jewish tribal 
records loom, preposterously exaggerated. The 
necessity of a drastic modernization of the historical 
outlook has been shirked too long—with disastrous 


and creative work. The proportion of those who 
contribute by observation and criticism to the 
common stock of knowledge and to its sifting and 
organization is likely to increase very considerably 
in the future. Mass observation as it is being 
developed by Harrison and his group may have 
many important effects upon the public mentality. 


State Intervention in Agriculture 

I N his presidential address to Section M (Agri¬ 
culture), Mr. J. M. Caie first shows the position 
occupied by agriculture in the State, by giving 
statistics of areas, holdings and populations, the 
output of food from our farms, and the con¬ 
tribution they make to the food consumption of 
the people. Corresponding figures for Denmark 
and Norway are given for purposes of comparison. 
Specially notable facts are that the number of 
persons per acre of cultivated land in Great Britain, 
1*5, is relatively high, while the proportion of the 
population engaged in British agriculture, about 
0 per cent, is very low, as compared with 29 and 
30 per cent in the other two countries ; that the 
products of animal husbandry represent about 
72 per oent of the output of our land ; that the 
value of the output per acre of land is about £8 
in Great Britain and Norway, and £11 in Den¬ 
mark, while the annual output per person in 
British agriculture is £200 and in Danish £150; 
that in respect of most products, except liquid 
milk, oats and potatoes, we require to import very 
considerable quantities ; and that agriculture buys 
from other industries goods valued, roughly, at 
twenty to thirty million pounds a year. 

State intervention may be divided into three 
categories : (1) compulsion, enforced by penalties ; 
(2) provision of means for voluntary action, with 
powers to compel minorities; (3) assistance- 
financial, advisory, protective, etc. Present 
measures of control are such as relate to annual 
statistical returns, contagious diseases of animals, 
destructive insects and pests, live-stock breeding, 
agricultural wages, etc. Under the second category 


results to the world. History, the backbone of 
our fact system, needs to be straightened and that 
hunch removed. 

Under modern (onditions schooling is only 
foundationwork, There k now no end to education 
throughout life. Thu primary fact system passes 
insensibly into a vast varioty of teolu^eid learning 
and adult culture and at ite highest 


comes the recent marketing legislation, while under 
the third category particular mention may be 
made of State grants for agricultural education 
and research. In 1912 these amounted to £MK> } 639 
per annum, whereas in I9M the corresponding 


figure was £765,339, 
iftoreases 
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the. general average, and the effects of improved 
methods are also to be found in reduced costs of 
production. 

Statistics suggest that British agriculture at 
present foils short of producing as much home¬ 
grown food as is possible and desirable for the 
nutrition of the people and of affording employ¬ 
ment on the land to as many persons as is reason¬ 
ably practicable. As the output per unit of 
agricultural labour is steadily rising, increased 
production may not necessarily cause increased 
employment, but on the other hand it will probably 
be long ere the large-scale mechanized farm is 
normal in Great Britain. Two million acres have 
gone out of arable cultivation since the Great 
War, and increased production is at present a 
question of making up leeway in land and people 
rather than of settling men on new holdings. 

The amount of assistance afforded by the State 
to agriculture indicates a possibility that, sooner 
or later, greater control may be exercised over the 
farmer’s methods and the quantity and quality 
of his products. Such measures might raise 
questions as to insurance against loss, limitation 
of profits, control of rent, wages, etc. If it were 
the permanent policy of the State to support 
agriculture, it might be desirable to survey the 
whole industry, its place in the social and economic 
structure of the country, its present and potential 
capacity to meet the food requirements of the 
people, and its relation to international trade. 

Lastly, one must consider whether in State aid, 
with its attendant shadow of control, lies the only 
hope for British agriculture. Some, at any rate, 
would wish to believe that our farmers, given a 
fair share of the home markets, could maintain 
their position by their own initiative, energy and 
resource, and with the help that education and 
research, both scientific and economic, can give. 
Otherwise there is at least a risk that our farming 
may become a hanger-on of the State, dependent 
on its bounty and subject to its commands. 


amateur investigation, and suggests ways in 
which the societies might turn modem trends to 
good account. 

Local societies perform useful work in spreading 
knowledge of scientific method and progress by 
their lecture programmes and discussions, but a 
higher aim is the gaining of new knowledge by 
regional investigations. The stable work which 
until now has kept the societies alive as con¬ 
tributors to science has been the building up of 
local lists. That outlet for the energy and enthusi¬ 
asm of the local naturalist has become restricted 
owing partly to the exhaustion of opportunity for 
discovering rarities, and partly to the increasing 
subtlety of identification demanded by the modem 
systematise so that the amateur has been frozen 
out of a province which for ages was particularly 
his own. 

Two notable developments in the natural 
history outlook of the present century suggest 
ways in which the natural history societies may 
still retain their usefulness and contribute their 
quota to the advancement of knowledge. 

In the first place, there is a marked tendency, 
due to the complexity of scientific problems, to 
forsake the individualistic form of research and to 
replace isolation by the collaboration of many 
workers organized as a team, whose joint labours 
converge upon some definite problem. In the 
second place, the emphasis of research has moved 
from morphological studies, which have passed far 
beyond the scope of the amateur, to the investiga¬ 
tion of the animal as a living thing. A combination 
of these two tendencies offers a new outlook and 
a new field for the societies, the combination of 
organized co-operation or team-work directed 
towards the solution of biological problems. Much 
has already been learned by such methods, for 
example, about bird migration by organized 
co-operation in the ringing of birds in Great 
Britain and other countries, about the arrival and 
movements of birds and many other seasonal occur¬ 
rences by the organized reports sent to the Royal 
Meteorological Society and published annually 
as a Phonological Report, about the migration - of 
insects by the records sent to a committee of the 
South-eastern Union of Scientific Societies, Mem- 


Natural History Outlook 

natural history outlook has changed so 
much dazing the present century that a new 
required if natural history societies 
plshoe as an integral part of the 
science in Great Britain. In his 
presidential address to the Conference of Delegatee 
^Oetetieit, Prof. James Ritchie 
•^;'4B|B0te m&Mm to the charges which speoiaitea- - 
tlduthat wrought in opportunity of original 


bers of the societies, as individuals, already do 
good work in all these investigations, but more 
observers are required, and the societies could 
organize them, and could add enormously to the 
scope and scientific value of the inquiries of such 
organizations as the Bureau of Animal Population 
at Oxford or the Institute of Ornithology. 

Should some societies lade in numbers of 
naturalists able to engage in such joint enterprises 
in biological problems, there era many other 
qpportunities open to the individual naturalist for 
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the studyof biological questions of real importance. 
Very little is known about the influence of weather 
and food supplies in Nature upon the development 
of mammals, birds, insects or, indeed, any other 
creature, and such studies, or the investigation of 
plant and animal populations in a circumscribed 
area, or of the changes wrought upon plant and 
artimal groups by the interference of man, offer 
themselves as subjects for direct and not too 
difficult attack. 

A third line of inquiry suitable for the amateur 
naturalist lies in simple experimental zoology, 
exemplified by such as Darwin’s tests for the 
intelligence of earthworms, or Lord Avebury’s 


experiments with bees and colours, or in more 
modem method Miss Use’s experiments upon the 
colour preferences of butterflies. 

Such investigations as have been suggested may 
not result in great discoveries—great discoveries 
lie in the lap of the gods—but for the observer they 
mean a training in accuracy, persistent or con¬ 
tinuous observation, careful recording, and in the 
end that rigid consideration which leads from 
facts to general truths. To the societies, the 
natural history outlook will bring new vigour, and 
with it that satisfaction and honest pride which 
go with the enlarging, even in modest degree, of 
the bounds of knowledge. 
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Britain. He points out that the basic unit in British 
local administration is the parish, the zone of influence 
of a single place of worship in the Middle Ages. Rural 
districts, urban districts and boroughs have been 
built up by the aggregation of parishes, and national 
parliamentary representation is still organized on that 
fundamental unit. As a consequence, in spite of 
many reforms, there are still more than two thousand 
separate authorities responsible for local community 
organization. Early legislation favoured supply by 
a local council. This favoured the setting up of a 
large number of small generating stations. The work 
of Ferranti showed the possibilities of alternating 
current transmission; but the small areas resulting 
from the early legislation, the wide distribution of 
coal and its abundant supply did not give the 
incentive to A.c. supply that there was in other 
countries. In 1925, a Government committee was set 
up under the chairmanship of Lord Woir. The com¬ 
mittee came to the conclusion that there was a wide 
difference between generation and distribution and 
that retail distribution was a local matter which 
might suitably be decentralized. The findings of 
this committee were the basis of the Electricity Act 
of 1926. A Central Eleotrioity Board was formed to 
construct and operate a large number of high-tension 
transmission lines called a Grid, The board divided 
tbs network into nine schemes covering the whole 
of Great Britain except northern Scotland, Not 
only did the construction of the Grid have a bene¬ 
ficial effect upon national employment at a time of 
acute depression, but also the experience in high- 
voltage construction which it entailed hew placed 
British manufacturers once more in the forefront of 
teehnioal progress. 

University's Care of Body and Mind 
Rbhssblabb Polytechnic Institute:, founded in 
1824 at Troy, New York, claims to be the oldest 
institution of higher learning in any English-speaking 
country that has devoted itself continuously to 
instruction and research in science and engineering. 
In a recent bulletin, it directs attention to the very 
thorough provision it has made not merely for the 
technical efficiency of its graduates but also for 
ensuring the physical fitness and bodily vigour of 
its undergraduates and for developing in them a 
broad and balanced mental outlook. Applicants for 
admission are examined physically; and if corrective 
exercises seem advisable they are prescribed by the 
Department of Physical Education. Every under¬ 
graduate is required to take during the first year a 
comprehensive course in physical education, including, 
personal hygiene, recreational games, gymnastics, 
swimming and athletics. Medical advice and hospital 
care in case of need have been made available for 
afi students. A member of the staff of a neighbouring 
hospital is in attendance daily for an hour and a 
half in the gymnasium for consultation. In the 
undergraduate has to qualify in 
drawing, history, graphics, mathematics, 
physios and chemistry, and has to prepare a thesis 
during the summe r vaoatiop. The English course 
covers the material and methods of composition as 


illustrated by the successive steps in the preparation 
of a comprehensive article on a subject of immediate 
interest, the preparation and delivery of incidental 
speeches and a survey of contemporary ideas and 
current usages. Except in the case of students of 
architecture, all undergraduates also take a brief 
course introductory to professional study, designed 
to acquaint them with the materials and methods 
of study in different fields, to introduce them to the 
members of the faculty whom they will eventually 
meet in their work, and to indicate the nature of 
the openings which will be available to them upon 
graduation. 

Natural History and Science in South Australia 

The presidential address before the Royal Society 
of South Australia, delivered by Dr. C. T. M&digan lost 
year, is devoted to the history of the hundred years 
of science in South Australia oa appropriate to this 
centenary year (Trans, Proc, Roy , Soc. S, Australia , 
60, Dec. 1936). He points out that the Royal Sooiety 
is really older than the State itself, for though it 
lias an unbroken existence only since 1858, its 
origin can be traced back to the South Australian 
Literary and Scientific Association initiated among 
the founders of the Colony in London in 1884. The 
active functioning of the Royal Society dates from 
the inspiring presidency of Prof. Ralph Tate; in the 
twenty-five years of his association with the Sooiety 
between 1870 and 1901, it became the established 
medium for publication of original scientific contribu¬ 
tions. The nature of this published work is summarized 
by Prof. Harvey Johnston for general zoology, by 
Sir Douglas Mawson on geology, by Prof. J. G. Wood 
and Mr, J. M. Black on botany, by Dr. James David¬ 
son on entomology, and Dr. T. D. Campbell on 
anthropology. Naturally these descriptive and 
natural history subjects, so important in a young 
colony, bulk most largely in this first century, and 
Prof. R. W. Chapman's report, whilst reminding us 
that many of Sir William Bragg's first publications 
in physics appeared in the Transactions of the Society, 
makes it most abundantly clear why this state of 
affairs prevailed. Before the Society or its pre¬ 
decessor, the Adelaide Philosophical Sooiety, could 
spend its energies upon the publication of natural 
history, it had to pass through a phase in which 
it was the public forum for the advocacy of any and 
every cause associated with general education. In 
those days, even so late as 1868, a speaker urging 
the establishment of free schools, could quote a South 
Australian parent in this strain, ‘T have ten children 
who can *t read or write. I can't read or write myself, 
why should they ?" 

Zoology of Iceland 

The study of the zoology of Iceland has lagged 
behind the investigation of its geology and geography, 
but a new work in five volumes on the “Zoology of 
Iceland" should form a worthy contribution to the 
knowledge of a fauna of unusual interest from several 
points of view (Copenhagen and Reykjavik ; Levin 
and Nimkagaard). The work will be carried out by 
spaoialMB, and each part wfil appear as it is 
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completed, ao that publication will be discontinuous 
and will probably cover a period of about ten years. 
To subscribers parts will be sold at Kr. 1*00 per 
sheet, and the whole work is estimated to contain 
about 100-150 sheets. The two parts first to be 
published have been received—R. Sp&rck on "The 
Benthonic Animal Communities of the Coastal 
Waters’*, and E. Weaenberg-Lund on “Gephyrea". 
Both authors find that the fauna with which they deal 
consists mainly of an arctic and an arctic-boreal 
admixture, in which the latter predominates, and 
with whioh rare forms, such as the gephyrean Sipun- 
cuius norvegicue , represent a southern fauna whioh 
may have survived, from a warmer period. In 
summing up the conclusions of his investigation, 
Sp&rck points out that the absence of a boreal 
shallow-water fauna seems to indicate that in post¬ 
glacial time no land connexion can have existed 
between Iceland, the Faroes and the continent of 
Europe. But the faiuia itself is by no means a sparse 
one, since in quantity it compares favourably with 
the fauna of the North Sea, which is generally con¬ 
sidered to be very productive and is richer than the 
corresponding faunas of East Greenland and northern 
Russia. This relative wealth of bottom fauna may 
be a dominant factor in determining the presence of 
a fish population, which in turn has determined the 
importance of the fisheries in Iceland waters. 

Plants and the Dwelling-House 

Most people readily admit the value of cut blooms 
and growing plants for deooration of the home, but 
not all plants can make good growth in the somewhat 
trying conditions of the average dwelling-house. A 
recant publication of the Field Museum of Natural 
History, Chicago, is entitled "House Plants" (No. 20, 
1937, 35 cents). It has been written by Mr. R. van 
Trees, and maintains the well-known practical out¬ 
look of this Museum’s publications. Such well-tried 
subjects as the Aspidistra (here called, most appro¬ 
priately, the *oast iron plant’), the small conifer 
Araucaria exoelaa, various geraniums, and the india- 
rubber plant ( Ficus dastica) are known to all. The 
leaflet also shows that hybrid species of Hvppeastrum, 
Hydrangea, Poinsettia, Begonia, Azalea, Primula 
sinensis, heliotrope, the African violet (Saintpaulia 
ionantha), the shrimp plant {Beloperone guttata) and 
many others, including the common English ivy, are 
suitable for domestic conditions. They give greater 
and more varied beauty than the better-known 
species. Many illustrations enrich the leaflet, and 
there would seem to be no reason why the plants 
mentioned therein should not succeed in Great 
Britain as well as in the United States. 

Supraoonductivity 

Thk issue of the Journal of the Washington Academy 
of Sciences of June 15 contains the address of the 
retiring president of the Academy, Dr. F. B, Silsbee, 
Of the Bureau of Standards, delivered in January. 
It extends to twenty pages, and deals with the 
additions which have been made during the last two 
or three years to our knowledge of the electrical 
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properties of metals at very low temperatures. Refer¬ 
ences are given to previous summaries up to 1935 and 
to nearly thirty memoirs on the subject which have 
been published since, most of them in 1936* The 
original description of a aupraoonduotor as one in 
whioh the resistivity is zero is beginning to be re¬ 
placed by the newer one that the magnetic induction 
is zero and that any current which flows in it is 
confined to an excessively thin layer at its surfaoe. 
The abruptness of the change of conductivity as the 
temperature is lowered has been investigated, and in 
the case of tantalum has been expressed by means 
of the error function. The paradox of how a magnetic 
field whioh cannot penetrate a supraoonductor can 
still affect its conductivity is still unsolved, and the 
reasons for the decrease of heat conductivity and 
increase of specific heat in the supraeonduoting state 
have still to be determined. , 

Philadelphia Academy of Natural Sciences 

This year the Academy celebrates its one hundred 
and twenty-fifth anniversary, and the opportunity 
has been taken of relating to friends and members 
in a special report the work accomplished during the 
past year. The title chosen for the report is “Dis¬ 
covery" (which unfortunately duplicates the name 
of a well-known British scientific periodical). The 
year was marked by the announcement of an ambitious 
programme whioh included the strengthening of the 
scientific work of the Academy, the inauguration of 
an Education Department whioh would correlate the 
work of the Academy with the public and private 
school system in Philadelphia, the erection of modern 
educational exhibits, and the re-establishment of the 
Department of Geology and Palaeontology. For the 
support of the educational programme over a five- 
year demonstration period a sura of 374,916 dollars 
was required, and the response to the end of 1936 
reached the fine total of 241,135 dollars. Already 
important steps have been taken towards the 
accomplishment of the programme, and we note with 
satisfaction that the first step was to restore the 
reductions whioh had been made during the period Of 
stress in the salaries of the staff. We join with the 
Academy in lamenting the death on January 22 of 
its president, Mr. Effingham B. Morris, who since 
his election to the presidency in 1928 has been the 
leader and stimulus in all phases of the Academy’s 
work for science and for the community* 

Peace Movements 

Thk “Peace Year Book, 1937" (London : National 
Peace Council. 2s*) contains a good deal of useful 
information on international affairs and should prove 
a reliable book of reference on the peace movement 
throughout the world* It includes directories of 
peace organizations in Great Britain, of national 
organizations, Anglo-foreign societies and local peace 
organizations as wdQ as peace and kindred otgmxisa- 
tioas ahroad. The appendixes include the text of the 
Covenant of the League of Nations, a 
of hooks and pamphkta, notes on the mftim of toe 
.’ : LeogUe, Syvtem, an enolyw or the 
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armaments situation and an extensive summary by 
Dr, Hilda Clarke of the report of the Royal Com¬ 
mission on the Private Manufacture of and Trading 
in Arms. The first part of the book contains articles 
on international affairs, the situation in Spain 
receiving special attention, and the work of the 
League of Nations in 1936 is reviewed by Maurice 
Fanshawe. Of speoial interest to scientific workers 
is an able article in the second part of the book by 
J. D. Bernal on “Science and Peace”, in which some 
account is given of the work of the Science Com¬ 
mission of the World Peace Congress. The general 
resolution on the attitude of scientific workers to 
war is given in full, together with the report of the 
Science Sub-Commission, and Mr, Bernal indicates 
some of the responsibilities of men of science in this 
matter. 

Training in Domestic Science 
In the Electrical Age of July 1, a quarterly journal 
published by the Electrical Association for Women, 
an interesting description is given by Anne R. 
Macarthur of the Glasgow and West of Scotland 
College of Domestic Science, one of the most important 
women’s training colleges in Great Britain. There are 
now throe hundred students taking the three years 
(sometimes four years) ‘teaching diploma’ courses. In 
addition to the visual household subjects are cooking 
for sailors and yachtsmen, hygiene, etc. I 1 he college 
was built in 1911, the rooms being light, airy and 
spacious, but it was no sooner finished than it was 
taken over as a War hospital. During the past 
session, 1,697 students have attended the college for 
diploma oouraes as teachers of domestic science and 
as dieticians. They have the advantage of working 
with every type of equipment which they are likely to 
meet on completion of their course. Electricity figures 
prominently in the 24 kitchens, 6 laundries, 14 sewing 
rooms and in the residences and model flats of the 
College. The College residences are lofty houses 
overlooking Kelvingrove Park and all have bed¬ 
rooms for one, two or more occupants, pleasantly 
famished sitting-rooms and modem bathrooms. A 
common room with a parquet floor and softly coloured 
farnfehinga extends the fall width of the building. 
On the roof, a bijou isolation hospital, with a small 
electrically equipped kitchenette offers comfort and 
most hygienic conditions to invalids. 

Natural History in the Schools 
Tub annual reports of two school societies, the 
Marlborough College Natural History Society and 
the Rugby School Natural History Society, suggest 
that the schools are taking their due place in the 
training of the naturalists of the fature. Both 
Societies have had a busy year. Marlborough has 
dropped from tpe report the local hand-lists, which 
must faive given to yOung collectors many a useful 
pointer towards identification of species, and it has 
discovered that the members prefer an informal 
ramble to the massed expedition of a formal field 
day, which is all to the good from the point of view 
of training obarawation. Rugby includes long lists 


of the seaweeds and marine fauna of Port Erin, 
which do not seem to be particularly appropriate, 
although the introduction on the zoning of marine 
forms illustrates a useful type of observation. Both 
reports contain records of the local fauna made by 
members, and both Societies have a useful credit 
balance on the year’s accounts, notwithstanding that 
Rugby spent more than £400. mostly in erecting a 
new vivarium and in altering and redecorating the 
rooms of various sections. 

Agricultural Research in Great Britain 

The annual reports on the work carried out at 
the various agricultural icsearch institutes in the 
United Kingdom dining 1934-35 have now been 
published (H.M. Stationery Office. 5$. net). The 
volume also includes reports of certain other agri¬ 
cultural investigations carried out under the auspices 
of the Agricultural Research Council, and an account 
of the research activities of the agricultural advisory 
officers. In view of the scope of the work described, 
it has of necessity been published in summarized 
form, but those desirous of further information will 
find references to the original papers in the appro¬ 
priate section, and the names and addresses of the 
directors of the institutes to whom inquiries may be 
sent. 

Grants for Metallurgical Research 

The Iron and Steel Institute offers annually a 
limited number of grants from the research fund 
founded by the late Mr. Andrew Carnegie in aid of 
metallurgical research work. The object of the 
scheme is to enable students who have passed through 
a college ourrioulum, or have been trained in industrial 
establishments, to conduct researches on problems of 
practical and scientific importance relating to the 
metallurgy of iron and steel and allied subjects. The 
value of the grant will depend on the nature of the 
proposed research work, but the maximum amount 
granted in any one year will, as a rule, not exceed 
£100. Applications for grants must be made before 
September 80. Further information can be obtained 
from the Secretary, Iron and Steel Institute, 28 
Victoria Street, London, S.W.l. 

Third Prehistoric Congress of the Far East 

The third Prehistoric Congress of the Far East 
will take place at Singapore on January 24-29, 
1938. Membership of the Congress is confined to 
delegates nominated by their respective Governments 
or by scientific societies and institutions. Other 
anthropologists and prehistorians, however, will be 
allowed to attend the sessions of the Congress as 
visitors. They will enjoy all the privileges of members 
of the Congress, with the exception of the right to 
vote. The official languages which will be recognised 
are English, French and German. There is no sub¬ 
scription. Applications for invitation should be 
addressed to the Director, Raffles Museum, Singapore, 
Straits Settlements. 
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Metal-Ammonia Ions 

lx connexion with the letters from F. .T. Garrick 
and from Dr. J. 8. Anderson, N. L. Spoor and Prof. 
H» V. A* Briscoe published in Nature of Maroh 20, 
103? (p. 507), Prof, A, A, Grunberg, Kovensky 
pereulok 22, log. 12, Leningrad, has been good 
enough to give references to several papers by him- 
self and his collaborators which are for the most part 
inaccessible to English readers. In these, during the 
last seven yearn, it has been shown experimentally 
that the ammines of platinum and rhodium may 
undergo acid-dissociation by a mechanism similar to 
that inferred from the exchange experiments on 
oobalt ammines. Prof. Briscoe and his collaborators 
state that they are glad to learn that t^eir entirely 
independent exjjeriments afford, both qualitatively 
and quantitatively, so satisfactory a confirmation of 
the findings and predictions Prof. Grunberg has 
already published. Of the more reoent references he 
gives, one (A, A. Grunberg and D. T, Rjabtschikoff, 
Aoia PhyMeo-Ohimiea, 3, No. 5, 555; 1935), which 
is in German, and may be seen in a few British 
libraries, should certainly bo consulted by chemists 
interested in this subject. 

Medical Research in India 

Tub first annual report, for 1935-36, of the Indian 
Institute for Medical Research has been issued by 
the Governing Body. The Institute in Calcutta 
commenced work on January 1, 1935, with a ‘diag¬ 
nostic* section, for helping medioal practitioners, and 
four research departments, and a brief survey of 
research work carried out is given. This includes the 
preparation of a potent anti-cholera serum, trials of 
which are now being carried out, a vaccine for the 
treatment of oriental sore (leishmaniasis), nutritional 
researches* with the discovery that some common 
Indian fruits contain a high oontent of vitamin C, 
and the mechanism of antigen -antibody combination. 

Announcements 

The second International Congress of Cosmo- 
biology will be held at La Malou on September 19-21. 
Further information can be obtained from Dr. M. 
Faure, La Malou, HArault, France. 

The second International Scientific Congress of 
Alimentation will be held in Paris in the second 
fortnight of October and will consist of the following 
six sections; physiology of feeding, rulos for normal 
feeding, feeding in the colonies, the teaching and 
sooial importance of food hygiene, and the protection 
and supervision of articles of food. Further informa¬ 
tion can be obtained from M. Alquier, Id rue de 
l’Estrapad©, Paris 5e. 

Thus one hundred and fiftieth anniversary of the 
birth of the celebrated Csech physiologist and 
histologist Johannes Evangelista von Purkinje will 
be celebrated by a series of ceremonies and addresses 
at Prague, Bmo and Bratislava on September 24-28. 
Further information can be obtained from the 
secretary, Dr. Jarmila PsotniokovA, 32 Katerinka, 
Praha II. 
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natural science, philosophical science and fine arte— 
recently celebrated the fiftieth anniversary of its 
foundation in the presence of the Regent, Prince 
Paul of Yugoslavia, Dr. Rodenko Stankovitoh, 
formerly professor of the Faculty of Medicine at 
Belgrade, the Patriarch of the Orthodox Church, and 
a number of other well-known scientific workers and 
high officiate of the Balkan countries. 

The library of the Radcliffe Observatory, Oxford, 
is about to be transferred to its new quarters in 
South Africa, and publications intended for it should 
now be addressed to “The Radcliffe Observatory, 
Pretoria, South Africa*', instead of to Oxford. 

A lecture course on industrial law has been 
arranged by the Industrial Welfare Society at its 
headquarters, 14 Hobart Place, S.W.l, beginning on 
October 4 at 6.30 p.m., for ten weeks, and will be 
conducted by Mr. H. Samuel, barrister-at-law. 
Further information can be obtained from the 
secretary of the Society. 

An exhibition of Egyptian antiquities newly found 
at Armant by tho Sir Robert Mond Expedition has 
recently been arranged at the Archaeological Institute, 
St. John’s Lodge, Regent's Park, London, N.W.l, by 
the Egypt Exploration Society. The exhibition will 
remain open until September 26, Admission and 
catalogue aro free. 

We have received a communication from the 
Secretary of St. Joseph’s House, Diocesan Home 
for Boys (a home for orphan and destitute boys), 
126 Baker Avenue, Salisbury, Southern Rhodesia, 
stating that it is proposed to encourage the boys in 
the study of science, including microscopy. The 
Secretary would be grateful for gifts of small micro¬ 
scopes which any reader may be prepared to present 
to the Home. 

The Sir William White Post Graduate scholarship 
in naval architecture (1937) of the Institution of 
Naval Architects has been awarded to Mr, Allan M. 
Baxter, of the Royal Technical College, Glasgow# 

The following scholarships for 1937 have been 
awarded by the Institution of Electrical Engineers: 
Duddell Scholarship to R. S. Peacock, King’s School, 
Ely; Swan Memorial Scholarship to Dr. B, 0# 
Robinson, Armstrong College, Noweastle-on-Tyne; 
William Beedie Eason Scholarship to R* P. Kinsey 
of Evershed and Vignolee Ltd.; Silvanus Thompson 
Scholarship to J. R. Gatlin, of Igranic Co. Ltd* t 
David Hughes Scholarship to L. Lieberman, Queen 
Mary College, London; Salomons Scholarship to S, G, 
Bittles, College of Technology, Belfast; War Thanks¬ 
giving Education and Research Fund (No. 1), Grant 
of £50 to J. R, Parton, University of Birmingham * 
Paul Scholarship to T. H. Fulford, Acton Technical 
College, London. 

ErBatum.—D r. Gwyn Williams informs us that the 
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MS. of his letter “Kinetics of Catalysed Polymeriza- 
tion of Styrene*’ (Natoj», Aug, 28, p. 353) contained 
an error. The polymem pr<^uced have mole<mlitr 
Tim Serbian Royal Academy of Sciences, which m weights of the order 3,000, not 5,000 ai^pjtheM' 
composed of four academies-^thoae of social science, (p. 384, coi i, line 10). 
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Letters to the Editor 


The Editor does not hold, himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some of this week's letters appear on t. 428. 
Correspondents are invited to attach similar summaries to their communications. 


The Light thought to have been seen in the 
Neighbourhood of Alternate Current Magnets 

The late Prof. S. P. Thompson showed that visual 
effects (excitation of the optic nerve) were produced 
when the head was placed in an alternating magnetic 
field. 1 He said, further : 

‘‘Nearly four years ago Prof, Birkeland of Christi¬ 
ania told me that liis workmen at the nitrate factory 
at Notodden declared that they could see lights over 
the choking coils used to limit the currents supplied 
to the electric furnaces. This may have been in 
reality a subjective phenomenon similar to that now 
recorded." 

No doubt the view expressed by Prof. Thompson 
is the most probable. It. seemed worth while, how¬ 
ever, as a ‘fool experiment 1 , to see whether objective 
lights could bo detected by prolonged photographic 
exposure. 

Dr. W. H. Hatfield, to whom 1 casually mentioned 
the idea, was so kind as to interest himself in it, and 
he liad a suitable alternate current- magnet con¬ 
structed at the Atlas and Norfolk Works. Sheffield. 
The iron was, of course, laminated, the gap between 
the poles being about 0*7 mm. wide and about 
8 mm. deep. The mean flux density through the 
cycle was 4800 lines per sq. cm. 

The top of the magnet was flat, so that a photo¬ 
graphic plate could be brought right up to the gap, 
the lines of force being parallel to it. An Ilford 
hypersensitive panchromatic plate was used, with a 
thin sheet of ‘Cellophane' between it and the magnet. 

If the effect existed, there should have been a 
dark line on the plate, corresponding to the gap. 
Exposures up to thirty days were given, but no 
positive result was obtained. Borne test experiments 
indioated that a luminosity fairly distributed through 
the visual spectrum and just bright enough to be 
seen by a well rested eye should have impressed the 
plate easily in twelve hours. The actual exposure 
was some sixty times greater. It appears most 
improbable, therefore, that any objective lights can 
exist. Perhaps most readers of Nature would have 
been content to assume that in the first instance. 

RaVLEI0H. 

Terling Place, Chelmsford. 

August 17. 

1 Proc, Roy, $oc, t B., 88, m (1010), 


Cosmic Rays and Magnetic Storms 
S, E. Forhubh 1 has noted a systematic decrease of 
cosmic ray ionization at Cheltenham* U.S.A., and 
Huanoayo, Peru, simultaneous with a decrease of the 
earth "to horizontal magnetic force (H.F.), during 
magpie storms of April 1937. V. F. Hess and 
A. Demmelmair* have confirmed the existence and 
worid-mdete character of the cosmic ray decrease by 


observations on the Hafelokar near Innsbruck. They 
agree with For bush in concluding that the study of 
these cosmic ray changes during magnetic storms will 
give valuable information on the spectrum of the 
cosmic radiation. 

It promises also to settle an important unsolved 
question which bears closely on the mode of origin 
of magnetic storms themselves. The most intense 
disturbance of the earth’s surface field during a 
magnetic storm usually occurs in polar regions; but 
this is not the part of the disturbance with which 
the greatest change in the energy of the magnetic 
field round the earth is associated. The energy change 
depends mainly on the general decrease of H.F. that 
occurs in all latitudes during and after the main 
phaso of a magnetic storm*. The polar magnetic 
disturbance appears to bo due to electric currents in 
the earth’s atmosphere, but it is not known where 
the general decrease of H.F. is produced, except that 
the main cause is above the earth 4 . It may be in the 
highest layers of the ionosphere or right outside the 
atmosphere. 

Ferraro and I have tentatively suggested* that it 
may be due to a ring currant oncircling the earth at 
a radial distance of a few earth-radii, a , and composed 
of positive and negative charges in oppositely 
directed orbital motions. S termor 6 had earlier 
suggested a ring current of much larger radius, com¬ 
posed of charges of one sign only. I have criticized 
this hypothesis on various grounds** 4 , one being that 
it would imply an appreciable modification (if the 
earth’s field, during a storm, throughout an immense 
volume of surrounding space, in a manner likely to 
alter considerably the normal paths of cosmic rays. 
The present observations give a quantitative relation 
between the change in cosmic ray intensities and the 
magnitudo oftho deereaso in H.F. at the equator 
during a storm ; they should, with the aid of such 
calculations of cosmic ray paths as have been made 
by B termor and by Lernaitr© and Vallarta, lead to 
an estimate of the distance of the currents which 
reduce the H.F. 

Below these currents the H.F. is reduced, above 
them it is increased, and there the main component 
of the earth's field corresponds to a doublet of mag¬ 
netic moment M + exceeding the earth’s normal 
moment M. It is presumably this increase in 
this outer space, which accounts for the decrease of 
cosmic my intensities. 

Theoretical discussion of the cosmic ray change 
might conveniently be based on the following simple 
model of the earth's field during a magnetic storm. 
It is not intended to represent all the important 
actual features of the field, even if the currents con¬ 
cerned are located in the high ionosphere, and still 
teas if they ore ring-currents outside ; but it should 
give the order of magnitude of the radius a* at which 
the currents are located. 
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Take one third of the equatorial decrease of H.F. 
to be due to induced internal currents (having an 
equivalent magnetic moment — and two 

thirds to be duo to external currents. Take these 
to be distributed over a concentric spherical shell of 
radius a\ the current intensity being proportional to 
the cosine of the latitude ; the field within the shell 
will be uniform, and outside it will be that 

of the doublet of moment *4-§a'*8/f. Thus, for 
r > a', the equivalent doublet of the total field will 
bo M -f $Af, where BM «= $(2a' a — a*)BH. Tn this 
region the existing theory is applicable, with merely 
this change in M. For a < r < the field will be 
that of a doublet M ~ \a*BH and a uniform field 
- |Mf; in this region special calculations are 
needed. The important point is to determine whether 
a'ja is but little greater than unity, which would 
indicate that the currents are in the high ionosphere, 
or of magnitude 2, 3 or moie, which would favour 
the ring-current hypothesis of the main phase of a 
magnetic storm. 

8. Chapman. 

Imperial College of Science. 

South Kensington, 

London, S.W.7. 

Aug. 23. 

1 Phyt. Rw., 61, 1108 (1937). 

* Natcjuo, 140, 316 (1037). 

* Terr, Mag., 67, 269 (1932). 

4 Terr. Mag., 40, 349 (1036). 

* Terr. Mag, t W, 77-97,171*186(1931) ; 87, 147-156, 421*429(1932); 
68 , 79-96 (1933). 

* Arch. Sei. Phy$. t * 8 , 277 (1911). 


The Cluster Theory of Imperfect Gases 

Deviations from ideality of real gases are generally 
attributed to the effects of the volume of the mole¬ 
cules anti to the attractive forces between them. 
The volume effect has been described fairly simply 
and accurately, but explanations put forward as to 
the way in which the attractive forces act are open 
to criticism. One of the older common explanations 1 
is that the unbalanced attraction inwards on the 
molecules near the boundary wall results in their 
being slowed down before they hit the wall, thus 
giving a lower contribution to the pressure than they 
would in the absence of attractive forces. As stated^ 
this appears to bo a violation of the Principle of 
Equipartition of Energy, Another way of expressing 
what is probably the same thing, is often preferred*. 
In this, the deficiency in pressure is attributed to a 
lower concentration in the boundary layer arising 
out of a relatively higher potential energy in this 
layer, due to the attraction inwards. These explana¬ 
tions ignore the fact that adsorption measurements 
show that all known walls exert a strong attractive 
force on all gaseous molecules and that the con¬ 
centration in the boundary layer is invariably higher 
than that in the body of the gas. 

Extensive mathematical treatments of the pro¬ 
perties of imperfect gases have been made by 
Keesom*, Core*, and others*. These are based on 
the well-known statistical law that the probability 
of finding molecules in an element of volume dv is 
proportional to e^ x i kT ,dv > whom X is the potential 
energy of the molecule. The treatment leads to the 
expected result that molecules are more likely to be 
found tn on element of volume vnthin the range of 
molecular attraction than tn a vohtme ouuide thie range. 


It also gives values for the ‘second virial coefficient* 
of gases, a coefficient to which ( & van ^ er 

WaalsT equation is in approximation. 

Attempts at obtaining a kinetic picture of the 
above result lead to an interesting conclusion. Con¬ 
sider any molecule in a gas moving with a definite 
velocity. As it enters a rogion of lower potential 
energy such as occurs in the neighbourhood of 
another molecule its kinetic energy increases. During 
the whole of the period while it is in this region, 
except for the small fraction of time of actual collision, 
the molecule moves faster than before the collision. 
If this were the complete picture, molecules would 
8}>end less time in an element of volume within the 
range of molecular attraction. It might bo argued 
that a consideration of all types of collisions would 
give a mean different from this. Calculations of a 
number of typical cases have, however, failed to 
reveal any exceptions. As an extreme example, 
overtaking and overtaken molecules spend a longer 
time than usual inside the range, but they would 
sponcl a still longer time inside the same volume if 
there were no attractive forces. 

It is obvious from the above argument that mole¬ 
cules normally avoid elements of volume in the 
neighbourhood of attracting molecules, a fact that 
should give rise to a correction term of the same sign 
as the ‘6’ term of van der Waals* equation. The 
observed sign is, of course, the opposite. This can 
ogly be explained by assuming that a molecule, while 
in a range of low potential energy, sometimes loses part 
of its kinetic energy by collision with a third body, 
forming a stable ‘cluster* with the other molecule. 
These clusters have a comparatively long life and 
more than compensate for the effect described above, 
giving a net result of the right sign. For complex 
molecules third body collisions are unnecessary, as 
the energy may be temporarily transferred to anotlier 
degree of freedom of the system. 

This phenomenon of stabilisation is a general one 
entering into all kinds of equilibria involving fields 
of force. In the simple case of any molecule moving 
downwards in an isothermal box in a gravitational 
field, its velocity will increase and, in the absence of 
collisions, it will normally spend less time in the 
region of low potential energy. The Boltzmann dis¬ 
tribution arises from the fact that a few molecules 
lose so much energy on collision with the walls that 
they are unable to rise to the top against the field, 
and spend therefore a much longer time at the 
bottom. 

The existence of clusters has been postulated by 
many writers to explain their observations on various 
properties of real gases. Van der Waals* himself 
believed them to exist near the critical point; he 
used the term Sckeinassoziation . In the derivation 
of van der Wools’ equation of state by Herzfeld 
and Smallwood*, the formation of clusters is realized. 
Volmer 7 discusses the likelihood of molecular aggre¬ 
gates acting m condensation nuclei in pure super* 
saturated vapours, The possibilities in the duster 
Theory to explain the behaviour of gases have not, ’ 
however, been generally realized and the theory is 
not to be found in elementary textbooks. 

Tri- and tetra-molecular dusters are formed in a 
similar manner, particularly at higher pressures. At 
normal pressures, dimdeeblar ciukers predominaic, 
a fad which, with the Mass Law, leads at once to ah 
equation of state of the .type of van der Wa*!ku 
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It is proposed to discuss elsewhere tho ways in 
which the Cluster Theory permits simple treat merits 
of other physical properties of gases, such as specific 
heat, viscosity, light scattering, the Joule-Thonuton 
effect, and the pressure-broadening of spectral lines, 

C. F. Goodevx. 

Sir William Ramsay Laboratories 
of Inorganic and Physical Chemistry, 

University Col lege, 

London. 

June 15. 

1 See, for example, O.Maaas ''Physical Chemistry” by Tavlor, vol. 1, 
p, 98 (1924) * W. C. MoC. Lewi# "Kinetic Theory*', p. 72 (1923); and 
waahbtirn ^Principle# of Fhyalcal Chemistry”, p. 38 (1921), 

* Fowler, "Statistical Meehan W” p. 291 (1936). 

* Keesom, W. H., Phyt. Z., 22, 129 and 643 (1921); 28, 225 (1922). 

* Core, A. F„ PMl. May,, 46, 256 (1923). 

* A brief treatment 1# given by Herrfeld and Smallwood, "Physical 
Chemistry” by H. S. Taylor, p. 226 (1931). 

* Van der Waala, Nobelpretarede (Lelprlg, 1911). 

r Votoner, Z. Rlektrochem., 85, 555 (1029). 


A Method of obtaining Polarized Neutron Beams 

Recent progross in cooling methods have made it 
possible to obtain temperatures whore kT becomes 
comparable with the energy separation, due to space 
uantization of nuclear spins in high magnetic 
elds. 1 The nuclei will, under such conditions, 
occupy the lower levels of space quantization more 
abundantly than the higher ones, provided that 
temperature equilibrium between the lattice of the 
cooled substance and its nuclei ie obtainable.* This 
effect is equivalent to a polarization of the nuclei, 
and might be useful for obtaining highly polarized 
neutron beams without great loss of intensity. 

Should the nuclei in question have a resonance 
level for absorption of slow neutrons (thus absorption 
by an iV-level) it would be expected that the capture 
cross-section would be very dependent on the relative 
orientation of the neutron spin and the spin of the 
capturing nucleus. In the special case of an unexcited 
nucleus having the spin 1/2 and the compound 
nucleus—formed by slow neutron capture—tho spin 
0, the cross-section should be zero for neutrons the 
spin of which is parallel to the nuclear spin, whilst 
it should be normal for neutrons of opposite spin 
orientation. A substance the nuclei of which are 
polarized will thus polarize a beam of slow neutrons 
by selective absorption of one component of spin 
orientation. The degree of polarization will only 
depend on the ratio of occupation of the two levels 
of space quantisation. 

In the rare case of a group of thermal neutrons 
principally due to one nuclear resonance level, this 
method will furnish polarized beams of thermal 
neutrons, as the method proposed by F, Bloch,* In 
most cases, however, only neutrons belonging to 
one particular resonance level—thus neutrons having 
energies of several volts—will be polarized. Pre¬ 
cession experiments with such neutrons will permit of 
measurements of their velocity. 

Add*d wt proof; Halpern and Johnson* point out 
that tope paramagnetic salts could give higher mag¬ 
netic scattering cross-sections for slow neutrons than 
iron, the atomic faofeor being bigger, At ordinary 
temperatures scattering of slow neutrons by para¬ 
magnetic salts will hot furnish polarized neutron 


beams. It might, however, be useful to employ for 
the polarization method proposed by F. Bloch* 
paramagnetic salts magnetized at very low tempera¬ 
tures instead of magnetized iron. 

Hans v. Halban, jun. 

Institute of Theoretical Physics, 

Copenhagen. 

August 14. 

' KQrU, N. and Sinion, K, Proc. Hoy. Soc„ A, 148. 152 (1935). 
do Hw*». W. J. ami Wierama, JS, C\, Rapport 7ino Contfr, Int, FrofeL 
207 (1936). 

* Heitler, W. and Toiler, E.. Proc. Roy. Roc., A, 165. 629 (1936): 
Gorter, C. J., Phytira, 8, 995 (1936). 

a Bloch, F., Phy*. Rev., 50, 259 (1936). 

1 Halpern, 0., and Johnson, M. H., jun., Phyt. Rev., fit, 52 (1937). 


Circular Ultra-sonic Grating in Liquids 

A. £&6ak and V. Petrtilka havo recorded observa¬ 
tions of radial and torsional vibrations of annular 
quartz plates cut perpendicular to the optical axis 
and have found that, with radial oscillations, standing 
ultra-sonic waves, which can bo rendered visible by 
means of precipitated lycopodium, are formed in the 
hole in the middle of the crystal plate. 



Fig. 1. 


A closer investigation of the acoustic hold showed 
that one was dealing with a complicated phenomenon, 
and that the ultra--sonio waves might be caused not 
only by radial vibrations but also by other types of 
vibrations, thus forming interesting figures of 
lycopodium. This fact was the reason for producing 
ultra-sonic waves in both gases and liquids, and 
observing them closely. These experiments have 
shown that the ultra-sonic waves formed in xylol, or 
better in a mixture of xylol and carbon tetrachloride, 
can be observed not only in tho hole but also around 
the crystal plate. In the case of radial vibrations, 
only concentric circles are produced. If we make 
use of other types of vibrations, not only ooncentric 
circles, but also diametrical lines may appear (Fig. 1). 
This phenomenon is in all probability connected with 
the electrical axis of the quartz crystal. The circular 
grating formed in the liquids by the standing waves 
will be further utilized in diffraction experiments. 

J. Ctt&OVSKl. 

Institute of Physics, 

Charles' University, 

Prague. 

July 28. 
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Vitamin E Deficiency in the Suckling Rat 

It has been reported previously 1 * 1 that partial 
deficiency of vitamin E in the do© rat leads to the 
production of abnormal young. This abnormality 
is associated with both anterior pituitary deficiency 
and thyroid deficiency. It is most marked when the 
litter is about eighteen days old and usually results 
in death three or four days later. 

Since at. birth the young, though small, appear 
otherwise normal, it seemed possible that the 
abnormality develops after birth and might be pre¬ 
vented if the young were feel by a normal doo. An 
E-deficient rat had a litter of throe—two males and 
one female. Five days after birth, the two males 
were exchanged for four males from the normal 
breeding stock which were born on the same day. 
The stock mother then had her own females and the 
four normal males. All the young suckled by the 
E-deficient doo were abnormal at 10 days, and all 
were dead two days later. The thyroid glands were 
examined histologically and all showed the hypo¬ 
plasia typical of this condition. All the young suckled 
by the normal rat grew well and showed no sign of 
abnormality. The experiment was repeated, with the 
same result, when the females from the two litters 
were exchanged on the fifth day, and again when the 
young were transferred on the day of birth. 

This experiment shows that the young of vitamin 
E-deficient rats are bom normal, but that thyroid 
and anterior pituitary deficiency develop as a result 
of the lack of some essential constituent of the 
mother's milk. This missing factor is almost un¬ 
doubtedly vitamin E since hick of this vitamin results 
in similar changes in these glands in the adult rat, 
although the accompanying symptoms of stunted 
growth, uncalcified skull, clenched foot and weakness 
are not observed because the animal has already 
attained maturity. 

M. M. O. Babbie. 

Physiological Laboratories, 

The British Drug Houses, Ltd., 

Graham Street, London, N.l. 

Aug. 10. 

» Barrlti, M. M. 0., Iff atcrb. 18®, 2S6 (1937). 

• Barrie, It. M. 0., Unrrt, II. 251 (1937). 


Vitamin P 

We have reported previously that certain fiava- 
nones (vitamin P) greatly influenced symptoms of 
experimental scurvy. This latter condition was inter¬ 
preted as a mixed C and P avitaminosis. At our 
request, our experiments have been repeated by 
several laboratories. The results were partly cor¬ 
roborative and partly negative. The reason of this 
discrepancy is now cleared up. Vitamin P requires 
for its activity the presence of traces of ascorbic acid. 
A scurvy diet frequently contains such traces which 
in themselves have no influence on the development 
of scurvy, but enable vitamin P to act. In the entire 
absence of ascorbic acid, vitamin P is inactive. 
Quantitative data will be published elsewhere. 
Previous conclusions are uphold. The object of this 
note is to prevent superfluous discussion. 

A. BxntsAth. 

A. Swcnt-Gy6bgyi. 

Szeged. 

August 12. 


Choline Esterase Activity of Superior Cervical Ganglia 
By a direct chemical micro method the maximum 
choline esterase activity of the superior cervical 
ganglion of the cat has been measured and found to 
be, on the average, equivalent to the splitting of 
0*10 y of acetylcholine chloride per sec. per mgm. 
of frosh tissue. The full experimental details will be 
given in another publication. 

This figure may be applied to the data of Brown 
and Feldborg 1 , who found that the greatest output 
of acetylcholine from the ganglion perfused with 
eserinized Locke's solution occurs in the first 5 
minutes of* preganglionic stimulation at 17 per sec. 
In this time 0-1 y was liberated from a ganglion 
weighing 12*9 mgm. Hence the time required for 
the splitting of the acetylcholine liberated by one 
nerve impulse would bo 

__ 0‘l y ^ __ 

12-9 rnttni. x (0* 10 x ID'* yl mgm. a) x (300 x 17) 
a 

-0 01 5 stTmulatlon ’ 


provided that the enzyme and substrate are localized 
sufficiently so as to obtain a complete combination 
of the two, that is, thooret ical maximum velocity of 
hydrolysis. Actually, the velocity falls when the 
concentration becomes less than a certain value ; 
hence 0*015 o represents a limiting least time which 
might be merely approached in actuality. Compared 
to tho refractory period of the ganglion, which Brown* 
has found to be of the order of 2 cr, it is apparent 
that the enzyme need operate only with an average 
rate of about 0-75 per cent of its theoretical maximum 
velooity in order to destroy the acetylcholine liberated 
by a norvo impulse within the refractory period. After 
the first 5 minutes, tho quantity of acetylcholine 
liberated per impulse falls until finally only about a 
fifth of the initial amount is set free 1 ; under these 
conditions the enzyme could hydrolyse the acetyl¬ 
choline within tho refractory period at about 0*15 per 
cent of its maximum velocity. 

From the foregoing it would appear that the 
enzyme present is sufficient to destroy the acetyl- 
cholino liberated by a nerve impulse within the 
refractory period, However, it must bo borne in 
mind that for the conditions of minimum velooity of 
hydrolysis, as in the ease of an even distribution of 
enzyme and substrate throughout the tissue, the 
reaction velocity would be very far indeed from the 
maximum one, because of the low substrate con¬ 
centration and affinity for the enzyme. In this case 
the time (*,) for splitting 99 per cent of the substrate 
is given by : 


*i - 



<is. 

o 


where Ft***, represents maximum velocity of hydro¬ 
lysis, K 9 the Michaolis constant fbr the affinity 
between enzyme and substrate, S the substrate con¬ 
centration at any moment, S t the original substrate 
concentration, and 1 per oent of S M . It follows that; 


(K, In |l + 6’, - .V,) 


4 &#C, + 
Fm*x. 


Since the value of K$ r which I am now investigating, 
is unknown for the enzyme from the source in 
question, it is sufficient for a rough calculation to 
assume it to be of the same order of magnitude as 
the K $ already found in the cose of human semroV 
namely, 0*001, from which U becomes about 8 sec. 
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In order that this time be reduced to 2 <r, it would 
be necessary for the enzyme and substrate to be 
concentrated within a small portion of the total 
ganglionic volume, such as at the nerve endings, 
Already evidence for a localization of this type has 
accumulated 4 **. 

The calculation given above is merely an approxi¬ 
mation, and serves only to show the enormous gap 
between the time for splitting under minimum and 
maximum conditions, and the necessity for localiza¬ 
tion of enzyme and substrate within the ganglion 
coll if the theory of chemical mediation is to hold. 

David Click. 

Oarlsberg Laboratory, 

Copenhagen. 

Aug. 7. 

1 Brown, 0. L., amt Keldbcrg, W., J . PhyUoh, 88, 205 (1936). 

1 Brown, G. JL, J . Phuiiol , 81, 228 (1034). 

• GUck, D.. Jiiochem. J., 81, 521 (1937). Compt. rend, fob. CarUberg, 
21, No. ifi (1937). 

4 von Brticke, F. Th.. J. Phytiol., 89, 429 (1937). 

* Dale, H. H., “The Harvey lectures” (Williams and Wilkins Co., 
Baltimore, 1930 37), 


Choline Esterase in the Central Nervous System 

The theory of transmission of nervous impulses to 
the voluntary muscles postulates the presence of a 
high concentration of choline esterase in nerve end¬ 
ings or their neighbourhood 1 . We have previously 
demonstrated the accumulation of choline esterase 
at the end plates of muscle*. We have now compared 
the rate of hydrolysis of acetylcholine in the grey 
and white matter of the spinal cord of the dog and 
found the concentration 10-20 times higher in the 
grey matter. 100 mgm, grey matter hydrolyse 
7-9 mgm. acetylcholine in one hour, while 100 mgm. 
white matter split only 0-4-0*9 mgm. 

In the central nervous system, as in muscle, 
choline esterase is found in high concentration in the 
tissue that contains nerve endings. This suggests that 
in the grey matter the enzyme may have a similar 
functional significance as at the end plates of muscle, 
that is, the rapid removal of acetylcholine, and that 
this substance may act as transmitter of nervous 
impulses in the central nervous system. 

In the nervous system of crustaceans (lobster) 
there is also a higher concentration of choline esterase 
in the ganglion cells than in the nerve fibre. 

D. Nachmansohn. 
Laboratory of General Physiology, 

University of Paris, 

July 28, 

1 Brown, G. L. ( Dste, H. H., *nd FeWberg, W-. */• Phrt*., 87, 394 
(1980). 

* Mnrwiy, A., and Nachmanxolm, D., CM. Soc. Biol., 126, 942 
(1987). 


Specificity of the Salicylic Aldehyde Reaction of 
Csonka-Straub 

Soke time ago Straub (in Bzent-Gydrgyi’a laljora- 
tory) described a colorimetric method for the 
determination of pyruvic acid, similar to the method 
previously proposed by Ceonka for the determination 
Of acetone, in the presence of ealycyclic aldehyde 
and concentrated potassium hydroxide, both sub- 
stances develop a yellow colour, suitable for colori- 
wetry. Having met with the necessity of determining 
pyruvic acid m the presence of several other keto- 
acids, I have made a study of the specificity range of 
ibis reaction and obtained the following results. 


A positive salicylic aldehyde reaction is obtained 
with all compounds containing a CH t CO group 
linked directly to a hydrogen or carbon atom; for 
example, acetaldehyde, acetone, ethyl acetoacetate, 
methylhexylketone, diacetyl, acetophenone, pyruvic 
acid, levulinio acid. The reaction is negative : (1) 
with carbonyl compounds that do not contain the 
above-mentioned group—formaldehyde, propionic 
aldehyde and higher homologuos, kotobutyric acid 
and all higher koto acids, fructose, dihydroxyacetone, 
aeetonedicarboxylic acid ; (2) with compounds con¬ 
taining a CH 8 CO group linked to oxygen or nitrogen, 
that is O- and N-acetyl compounds, the CO group of 
which is not a genuine carbonyl group; for example, 
acetic acid, acetylglycine, acetylcholine, ocetylsali- 
cylic acid, triocotin. 

The mechanism responsible for this very definite 
range of reaction specificity is obviously the fallowing. 
In the first stage of the reaction salicylic aldehyde is 
condensed with the carbonyl compovmd to an oxy- 
benzylideno derivative (Perkins’ reaction) : 


_OH 

V-CHO I R. OH,. CO 
~ OH 

\_/ 


CH«C.OO_ 

I 

R 


If a menthyl group be attached to the carbonyl 
group of the original compound, that is, in the case 
R~H, enolization will ensue in a strongly alkaline 
medium, leading to the formation of an onolate, the 
intense yellow colour of which is due to the system 
of cumulated double bonds : 
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With R other than a hydrogen atom enolization and 
the formation of the cumulated double bond system 
is ruled out and no colour will appear, even though 
bonzylidene condensation had taken place. With 
O- and N-acetyl compounds neither the condensation 
nor the enolization is obtained under the conditions 
of the colour test. 

The salicylic aldehyde reaction is a sensitive test 
for the qualitative (and in many instances for the 
quantitative) determination of any methyl-carbonyl - 
derivative in the absence of other substances belong¬ 
ing to the same group. The reaction is very important 
as a valuable means for distinguishing these com¬ 
pounds from the homologous or substituted carbonyl 
derivatives. The specificity range outlined above 
should be especially kept in mind when making use 
of the reaction for quantitative studies on the meta¬ 
bolism of pyruvic acid, which may give rise to sub¬ 
stances such as acetaldehyde, acetoin, aoetoacetio and 
acetopyruvio acids and acetone, all filling within the 
specificity range of the Csonka-Straub reaction. 

A. 38. Bbaun8TExk. 

Laboratory of Oxidation-Reduction Processes, 

AU -Union Institute of Experimental Medicine, 
Moscow. July 80. 
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A Cage Colony of Anopheles gambim Giles 
Mathis 1 has reported the successful rearing of 
A . gatnbuB under laboratory conditions. He fed the 
adults on a guinea pig and found that mating occurred 
in quite small cages. For some years now I have 
made attempts to establish a laboratory colony of 
this species without any success. Groat difficulty 
has always been experienced in getting caged adults 
to feed. The following animals hove been tried : 
shaved guinea pigs, rabbits, goats and human beings. 
When feeding did take place, no fertilized eggs wero 
recovered. Recently a further attempt has boon 
made, and this has proved successful. 

Adult gambim reared from eggs, obtained from 
gravid females captured in the field, wore placed in 
an indoor cage lined with asbestos measuring 6 ft. X 
5 ft. X S ft. The temperature in the cage was kept 
constant at 25° C. by means of a radiator connected 
to a thermostat. Large bird-baths and ferns were 
placed inside, yet the humidity of the air in the cage, 
as measured by a sling hygrometer, never rose above 
40 por cent. 

For a month the insects were given the opportunity 
of feeding on a human being every evening, and they 
very seldom took advantage of this. At the end of this 
period, however, nearly full-grown larvae were seen in 
one of the bird baths and very robust adults resulted. 

After this dato a small pig was introduced and the 
mosquitos fed very readily. Eight days after intro¬ 
duction of the pig, first-stage larvae were seen in the 
breeding dishes ; these represented the second 


generation in captivity. .Since that data hundreds 
of larvae have appeared and third generation adults 
are now ready to deposit eggs. The colony is regarded 
as being firmly established. 

Botha De Meillon. 

Malaria Research Station, 

(South African Institute for Medioal Research), 
Eshowa, Zululand. 

August ft. 

'Mathia, C., C. H. Soc. BioL, 121 , 21-22 (t»a6). 


The Position of Genetics 

The attacks of Lysenko on Vavilov and other 
Russian geneticists reported in Nature of August 21 
are not wholly dissimilar to Dr. H. Dingle’s attack 
on Prof. E, A. Milne in a recent issue of this journal. 
Vavilov was accused of being anti-Darwinian, Milne 
of going back to Aristotle, in neither case perhaps 
with full justification. If these attacks have led to 
a curtailment of Vavilov’s work, the situation of 
genetics in the Soviet Union is indeed serious. If 
not, hard worde break no bones, and the outlook for 
genetics in Moscow is at any rate no worse than in 
London, where I understand ttiat the only depart¬ 
ment of genetics in the University is shortly to oome 
to an end. 

J. B. S. Halpanb. 

University College, 

London, W.C.L 


Points from Foregoing Letters 


Lob i) Rayleigh has made photographic tests to seo 
whether, as had been supposed by certain observers, 
there were lights in the field of an alternate current 
magnet. The result was negative. 

Prof. S. Chapman indicates that the decrease of 
cosmic ray intensity noted by Forbush in America 
(United States and Peru) and by Hess and Demmel- 
mair in Austria, during the magnetic storms of April 
1937, should throw light on the mechanism of mag¬ 
netic storms ; in particular, it should show whether 
the world-wide decrease of horizontal magnetic 
intensity during a magnetic storm is due to currents 
in the high ionosphere or to a ring-current right 
outside the earth’s atmosphere. 

The ‘cluster’ theory, which postulates that the 
molecules of imperfect gases occur in groups (mainly 
pairs under ordinary conditions), permits, according 
to C. F. Goodeve, a simple treatment of many pro¬ 
perty of imperfect gases. 

The possibility of obtaining polarized beams of 
■ neutrons by selective Absorption on passing through 
a substance cooled to very low temperatures, the 
nuclei of which have a resonance level for absorption 
of slow neutrons, is pointed out by Dr. Hans v. 
Halban, jun. Paramagnetic salts magnetized at low 
temperatures might be employed for this purpose. 

Standing ultra-sonic waves produced in xyloJ, or 
in a mixture of xylol and carbon tetrachloride, by an 
annular quartz plate can be observed within the ring 
and also outside the crystal plate. Miss J. Oefovskd 
submits a photograph obtained with radial vibrations, 
showing that a concentric circular grating has been 
formed in the liquid ; this ean.be used in diffraction 
experiments. 


Further experiments by Miss M. M. O. Barrie show 
that the young of vitamin E deficient rats are bom 
normal but that they develop symptoms connected 
with thyroid and anterior pituitary insufficiency. 
However, if suckled by a normal rat, the young 
develop normally, allowing that there is a lack of 
some essential constituent (probably vitamin E) in 
the mother’s milk. 

By a micro-chemical method D. Glick has cal¬ 
culated the rate at which choline esterase enzyme, 
acting on the super cervical ganglion of the cat, can 
split acetylcholine, a compound liborated during 
norve activity. Tho time required is well within the 
refractory period of the nerve impulse, provided the 
known amount of enzyme and substrate are con¬ 
centrated at the nerve endings. D, Naehmansohn 
has found an increased concentration of choline 
esterase at the nerve and plate® of muscles and now 
reports that tho grey matter of the spinal cord of the 
dog contains 10-20 times more choline esterase than 
the white matter. He suggests that the grey matter 
may act as transmitter of nervous impulses in the 
central nervous system. 

The salicylic aldehyde reaction which gives a 
yellow colour with acetone and pyruvic Acid (Csonka- 
Straub) is found by Prof. A. E. Braunstein to be a 
sensitive reaction for any methyl-carbonyl (OHfOO) 
derivative, in the absence of other substances of the 
same group. The author directs attention to the 
fact that, in studying the metabolism of pyruyio acid, 
one should be on the look-out for substances such ga. 
aoetaldehyde, aoetoin, acetoacetic And aoetoppuvic 
acids and acetone, which also give the CAonto-8t*w 
reaction. V.-'; 
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Research Items 


Clan Reciprocity among the Bororo 

In an account of the social organization of the 
Bororo Indians of South America, M. Cl. Levi-Strauss 
refers to certain reciprocal obligations between clans, 
which he considers worthy of intensive study. He 
himself was able only to obtain a few discursive 
notes on the customs this reciprocity entails (,/. Soc . 
Am iricanistes de Paris, N.S., 28, 2). For example, 
when the young men aro about to be initiated, the 
chief of the village entrusts their instruction to the 
phrafcry opposite to their own. On the death of a 
member of the tribe, it is customary for a collective 
hunt to be arranged. The organization of the hunt 
is entrusted by the nearest relative of the deceased 
to a member of the opposite phratry. The funeral 
emblems are handed to him, and he acts as organizer 
and leader. The preparation for the funerary dances 
is the duty of special clans ; but the clan for whom 
the dance is prepared must take part os partners. 
This duality is well expressed in certain dances, in 
which the dancers stand in two lines and exchange 
places in the courso of the dance. Each lino or side 
belongs exclusively to one phratry. After the dance, 
the dancers are bathed by the members of the 
opposite phratry. An even closer tie binding the 
clans is formed by the interchange of food. At a 
stated time a member of one of the clans will carry 
a bowl of food from his own house to the men’s 
house, where it is received with a ritual cry of wel¬ 
come. Six or eight men of another clan are then 
fetched to the men’s house, and partake of tho food 
with their shell spoons* This oxchango of food takes 
place reoiprooally between all the clans, though with 
the exception of this ceremony and the giving of 
food to dancers after the dance, all meals are taken 
in the family dwelling. The privileges of the clans 
include the exclusive possession of names, songs, 
dances, and emblems and of certain techniques and 
materials. These rights are strictly respected. 

The Human Sex Chromosomes 

Fbom a study of spermatogenesis in three 
individuals, Dr. P. C. Holier (Proc. Hoy. Soc. Edin ., 
87, 104) has deduced some interesting conclusions. 
The length of the X-chromosome in man is found to 
bo 4-5 (a and that of the Y 1*5^. These chromo¬ 
somes frequently lie off the metaphase plate in 
mitosis, and in anaphase the F frequently Jags. In 
the leptozygofcene stages of moiosis the X and Y 
are precociously condensed. They are divided into 
pairing and non-pairing regions. The non-pairing 
portion of the X is about two thirds of its length, 
while that of the F, if present, is very small. The 
spindle attachment of the X is subtenninal and is 
believed to lie in the pairing segment, so that crossing- 
over may occur on either side of it. The region 
between the centromere and the non-pairing (differ¬ 
ential) segment is a quarter to a half that of the whole 

e ing region in which crossing-over will take place. 

as in this part of the X will show incomplete 
sex linkage, the linkage being lowest in loci farthest 
from the non-pairing segment. Both symmetrical 
and asymmetrical sex bivalents were found, and the 
X and F sometimes fail to pair. In one individual 


chromatid bridges and fragments were observed. Ho 
was probably heterozygous for an inversion. Such 
inversions may yet prove to be of significance in the 
racial differentiation of man. 

Barbels of Japanese Fish 

The struotiiro and function of tho barbels of two 
Japanese fish have been investigated by Mitus Sato 
{Sci. Hep., Ttihoku Imp. Univ., Feb. 1937, 3 papers). 
One, tho goatfish, Upmeoides bensasi , has two long 
barbels on tho chin, and the other, a sea catfish, 
Plotosus anguiilaris, has four pairs of barbels, two 
pairs above and two below the mouth. The barbels 
in both fish have a central supporting cartilaginous 
rod and in the epidermis covering them lie a number 
of characteristic taste organs which are supplied by 
branches of the fifth and seventh cranial nerves. In 
the catfish such organs are also to be found in the 
lips. These organs are moro important than either 
sight or smell in the selection of food. In the goatfish 
the removal of the barbels causes a loss of the power 
to distinguish food. This does not occur in the catfish, 
since some of the organs aro left in and around tho 
lips. 

Chromosomes of Coffee Plants 

A study of the chromosomes of Coffea has been 
made by Dr. C. A. Krug ( J . Genetics , 34, No. 3), 
who confirms that 2n ~ 22 in Coffea arabica and has 
found the same number in seven other species. Most 
of the cultivated varieties of 0. arabica, however, are 
tetrapioide ; while the var. bullata of Cramer, which 
has broader and much thicker leaves, is an auto- 
octoploid (2n ** 88) or in certain plants hexaploid. 
The octoploid condition also arises somatically on a 
branch of a tetraploid, and can revert somatically 
to the tetraploid. Hexaploids are much less frequent, 
so it is concluded that the octoploids probably arise 
through chromosome doubling after fertilization. 
Their fruits are abnormal, giving a very low per¬ 
centage of germination. All the offspring were 4w 
except one 6n and one 8n. The 4w plants may have 
arisen pai-thenogenetically. The pollen meiosis in the 
octoploids is irregular, only about 62 per cent of the 
tetrads having four rniorospores. From 4n x 8n 
seven plants were obtained, all having 2n 44. 
These must lrnve arisen from parthenogenesis or by 
the fertilization of 2« eggs by 2n pollen. The hexa- 
ploids also show high gametic sterility and low mki 
production. Four seedlings were produced, throe of 
which had 66 chromosomes and one 44. In reciprocal 
crosses between C. arabica (2n « 44) and <7. canephora 
(2n ** 22) a triploid hybrid plant produced mis¬ 
shapen seeds with little or no perisperm but with 
normal embryo. C\ canephora has several chromo¬ 
somes longer them the rest, and these are recognizable 
in the hybrid. 

Petrofabric Study of Maine Schists 

At the meeting of the Geological Society on May 5, 
F, C. Cole presented an important paper dealing, for 
the first tune, with the application of petrofabric 
analysis to the problems of the metamorphk) rocks 
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of the Highlands. In all, 85 analyses of quartz and 
mica fabrics of Moine schists have been made. 
Specimens collected over a wide area have given in 
every instance a well-marked girdle-diagram, indi¬ 
cating that the schists are typical B-tectonites. In 
these, the direction normal to a girdle, known as 
the 6-axis or tectonic axis, has the same significance 
as a visible fold-axis. The 6-axes of the Moines pitch 
uniformly into the south-east quadrant, suggesting 
that the present regional metamorphio condition of 
the Moines is the result of movements along approxi¬ 
mately south-west and north-east lines. The effect 
of the ]>ost-Cambrian overthrusting on the fabric of 
the schists is also examined. Helios of the earlier 
fabric are traceable in partially my Ionized rocks, but 
the thrust movements have had little or no con¬ 
structive effect, being in the main cataolasfcic, and 
the continuity of the structure is lost. The evidence 
indicates that the general metamorphiam of the 
Moine schists was effected by movements, earlier than 
the over thrusting phase of the Caledonian orogeny, 
acting in a direction almost at right angles to the 
direction of overthrusting, but parallel to pre- 
Torridonian directions of movement in Lewisian 
areas. 

Drilling of a Deep Pressure Test in India 

Expkkiicnoe has shown that problems pertaining 
to the drilling of a well under pressure to great depth 
are many and formidable. The main difficulties to 
be overcome are shallow zones of low-pressure 
sands, which cause loss of fluid and circulation, 
deeper high-pressure water and gas sands, 'heav¬ 
ing shale > formations ftnd hard formations, which 
retard drilling and are conducive to crooked 
holes. Mr. G. F. Wilson, in a paper presented 
to the Burma Branch of the Institution of 
Petroleum Technologists on May 4, described 
measures which have been adopted to overcome these 
particular difficulties when dr filing a deep well in 
India. The casing was set below the low-pressure 
zone; heavy mud was used as well as pressure 
drilling ; by continuous maintenance of pressure and 
the use of treated muds, heaving shale formations 
were penetrated and the effect of hard formations 
counteracted so far as possible by provision of a 
hydraulic table. The history of this test well showed 
that pressure drilling is quite practicable for pro¬ 
longed periods, providing the best obtainable equip¬ 
ment is used. Where, however, rook pressures are 
known and can bo dealt with by mud, it is better not 
to employ pressure drilling, but to keep it as a stand¬ 
by, since the increased cost of fuel and equipment 
for drilling under pressure is in most cases greater 
th(^t that of mud-loading materials. 

Crystalline Structure of Pentaerythritol 

The elucidation of the structure of sugars by X-ray 
analysis has been hampered by lock of knowledge of 
various interatomic distances. F. J. Llewellyn, E. G. 
Cox and T. H. Goodwin (,/. Ghem, &oc u 883 ; 1937) 
have made an analysis of the relatively simple com¬ 
pound pentaerythritol, ("(CHj.OH)*, which shows 
that the model consists of a central carbon atom 
surrounded by four CH* groups at the comers of an 
almost exact tetrahedron ; each hydroxyl group is 
attached to its CH* by a bend making nearly a 
tetrahedral angle with the 0—CH* link, and is so 
directed that the four OH groups he at the comers 
of a square, The bond lengths and angles were 


calculated from the measured atomic co-ordinates 
and cell dimensions, the distances being C—C 1 ’50 A. 
and C—0 — 1*40 A,, the first being slightly less than 
that found in diamond and usually assumed for 
aliphatic compounds, and the seoond almost exactly 
equal to the calculated sum of the half-bond lengths 
of carbon and oxygen. Tho structure of the lattice 
as a whole is of a very pronounced layer type, the 
molecules being linked together by hydroxyl bonds 
in sheets in the (002) planes, and the separation of 
more than 3J A. accounting for the perfect cleavage 
parallel to {001}. The evidence supports the view 
that the relatively short distance between hydroxyl 
groups represents a hydroxyl bond in which a 
hydrogen atom binds two oxygon atoms closely 
together while remaining attached essentially to one 
of them. The arrangement is very similar to that 
found in resorcinol. All other inter-molecular 
distances are much greater and correspond with 
relatively weak van der Waals’ forces. 

Determination of Lactofiavin in Milk 

A rapid method for tho determination of lacto- 
flavin (vitamin G) in milk by a fluorimetric method 
is described by C. H. Whitnah, B. L. Kuuerth and 
M. M. Kramer («/. Amur . Chem. iSoc ., 59, 1153 ; 1937). 
To 10 ml. of milk, 15 ml. of 10 per cent trichloracetic 
acid is added, the mixture is allowed to stand for 
hour and centrifuged for 5 minutes at 
2,000 r.c.f. Ten ml. of the resulting serum is 
neutralized with methyl orange as indicator and 
diluted until the sample can be matched in the light 
of an Eveready Fluoray lamp with standard flavin 
solutions (Labco PX grade) containing 0*12-0*06 
gamma of flavin per ml. The consistency of the method 
whs confirmed, and comparisons with the biological 
assay by the Bourquin-Sherman method were satis¬ 
factory, Attempts are being made to apply the 
mothod to colostrum, which is higher in lactofiavin 
content than normal milk. 

Classification of Stellar Spectra 

The sjwctral classification of stars of types A to K 
has recently tieen discussed by W. W. Morgan 
(A atrophy*. J 85, 380), who points out the desirability 
of a two-dimensional system of classification depend¬ 
ing on effective temperature and luminosity. The 
system should be in empirical units based on tho 
actual observed criteria in the spectra, so that no 
errors are introduced by assumptions involved in 
reduoing these to values of the corresponding physical 
parameters. The Henry Draper notation provides a 
suitable method of classification in the temperature 
direction which is practically constant for all values 
of the surface gravity in the stars considered ; but 
the criteria on which it is based should be as far as 
possible independent of a star’s luminosity. Classifica¬ 
tion in the luminosity direction should similarly be 
based on lines which are unaffected by temperature 
over tlie range in which they are employed. The 
author suggests* as simple criteria which fulfil these 
conditions, some single line intensities, intensity 
ratios and differences. They enable the H.D, type 
to be determined with high accuracy, and (for types 
A 7 to K9) give an additional numerical classification 
directly related to luminosity. The criteria for types 
AO to A6 are not sufficiently accurate, to give 
more than a 'group’ classification (for luminosity) 
into super-giants, main sequence stem and white 
dwarfs. 
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The Bone-Bearing Beds of Bethlehem: Their Fauna and Industry 

By Elinor W. Gardner and Dorothea M. A. Bate 

I N a note in 1934 (Nature, Aug. 11, 1934, p. 219) jaw of an elephant, and perhaps part of the skeleton* 
one of im (D. M. A. B.) directed attention to an The mass of bone, 3 m. long, dipped, with the beds, 
interesting discovery of elephant remains in a deposit steeply to the north-east; while some of the deposits 
at Bethlehem. This was the result of a cursory in the north-east corner—the original area—dip as 
examination on the spot undertaken for the .Depart- steeply (±40°) to the south. 

inent of Antiquities. In 1936 no junction of the gravels and clays with 

Shortly afterwards, the late Sir Henry Wellcome country rock was found, and therefore In 1936 the 
became interested in the site, and a concession was area was enlarged in the hopes of finding one, 
obtained by Mr. J. L. Starkey from the Department Oil the east and south a white chalky rock, nari 
of Antiquities, Palestine, for the Wellcome Archseo- with lumps of limestone, had already been sporadic- 
logical Research Expedition to the Near East, ally uncovered, and on cutting back the south side 
In the spring of 1936 the Geological Section of the it increased rapidly both vertically and laterally. In 
above Expedition began its first season’s work with places it arches over the gravel, sometimes with a 
E. W. Gardner as geologist and 
D. M. A. Bate as palaeontologist . 

It was continued in 1936 under 
the same auspices, and resumed 
in 1937, thanks to the enthusiastic 
support of the trustees of the late 
Sir Henry Wellcome and of Sir 
Robert Mond. 


GEOtOGY 

The bones were first found by 
the owner of a garden digging for 
water on the highest point of 
Bethlehem, 790 m. above soa- 
level. On all sideB the ground 
falls away, on the east towards 
the Dead Sea Rift, on the west 
towards the Mediterranean. 

The position of the deposit 
isolated on the highest part of 
the Judman arch at once, theie* 
fore, aroused interest, for the 
solution of the problem of its 

origin would certainly throw in- t 

teresting light on the past physiography of the region very clean junction. It is veined with red clay, which 
and its relation with the Rift Valley and Trans- in places develops into pipes narrowing upward, and 
jordan. mostly dipping eastward. In depth blocks of lime* 

In the original pit, elephant bones were seen in stone, some with fossils, become more and more 
tUu at 15 ra. below the surface. On opening up the abundant and of increasing siase. The surface of 
area they were found some 6 m. down in a coarse these is weathered aub-aerially, and often shows 
gravel with a stiff clay matrix, whioh makes their characteristic carving and fretting, 
extraction a slow and difficult business. Tho gravel The gravel in the weet lies on this deposit, which 
consists mainly of chert of all sises, some blocks may be called a cemented scree or breocia, at a steep 
being hatf a metre or mom big. Limestone is a minor angle, and sometimes penetrates into it as pipes, 
constituent, but is locally abundant. A few iron The approach of the scree is heralded by increasing 
nodules are also found. The materials are very little numbers of limestone boulders in the gravel and by 
sorted, and are mostly derived from local Cretaceous the reddening of the day. In the east and south-east, 
rooks, with the exception of the iron nodules, which on the other hand, the junction is sharp and vertical, 
are mom characteristic of the Eocene. or nearly so, tho gravel and clay fall away under the 

As the excavation was enlarged it seemed in the piok in big masses, leaving a clean face of white 

first season as though there were two gravels separated rock. In the same area vertical or steep clay faces 

by a bed Of pure day, all dipping east, but later work are exposed in the same way, and these, if not on 

showed that in dept h the two gravels coalesce. They the junction, are always very near it. 

both bone-bearing, in contrast to the pure day , On the south the steep eoree faoe has been followed 

yi ^i An d s« y remains. down for 11 m., at which depth it flattens out into a 

Those in the western gravel are badly preserved, small platform before plunging down again. From 

bunnvpf they occur nearer the surface and the northern edge of this platform a hard t ri a n gu l a r 
' sm lMa paetected fay deposit «t lime or nari; towards ■ ■ roaas of breocia rises two metres above the Boor, The 
the top. An isdaresttog specwoui found there was a space between it and the aonthem wall was filled 
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with gray bone-bearing gravelly clay, which ended 
quite abruptly against the breccia block. A somewhat 
similar but smaller mass has been found in the north¬ 
west comer. The irregularity of the surface of the 
scree deposit, together with the nature of the junction 
with the bone-bearing beds, seems to indicate that 
it was formed before them and that they were laid 
down on and against it. 

In the south-east comer yet another curious 
deposit was found. This consisted of a pipe—3 m. 
broad—in the nari and scree, filled with blocks of 
chert of all sizes, some more than a metre in all 
dimensions. In contrast to the chert in the gravel, 
which is more or lees worn, these blocks of whatever 
size are sharply angular. 

The pipe slopes in the north-east and ends some 
6 m. down after narrowing slightly, ami finally 
disappears in the narrow cracks of the cemented 
scree. On the south side of the pipe near the base 
the scree contained some remarkable polished cherts. 
They were found in pockets of red clay in the scree 
and were mixed with quite unworn and angular 
fragments. The polish is so high that it is more like 
a glaze. In some oases the cherts are intensively 
worn, in others and more frequently, they are less 
so and show numerous flake scars. 

It is still too soon to discuss the origin of all these 
materials, but there can bo little doubt that the 
gravel and clay bone-bearing series is a water-laid 
deposit, and that the bed against which it rests is 
a sub-aerial one. 

The gravels are rapidly contracting in area m 
they go down and this, in conjunction with the inward 
dip, points to the filling of a roughly funnel-shaped 
hole, or alternatively to the collapse of the original 
floor on which they were laid. Whatever may be the 
ultimate decision, the impossibility of any such 
deposit forming in its present position indicates wide 
physiographic changes, which in their turn point to 
a great age. More exact dating must be left to the 
palaeontologist. 

Archaeology 

It is possible, however, that some help in the 
dating problem may be obtained from implements. 
Throughout tho work a close watch has been kept 
for human worked flints, but until this year nothing 
dsflnite was found. Now, however, a number of 
possible tools have been obtained, in the bone-bearing 
gravel, and these, if accepted, will be invaluable not 
only in dating, but also in helping to trace the 
deposits elsewhere. 

Miss Caton-Thompson, who saw them in *ttu t and 
has kindly consented to work them out, contributes 
the following note: 

“Tho cherts in the deposit have a wide variation 
in size, ranging from huge blocks to small chips and 
pebbles. Both tabular and nodular varieties are 
present. The former is mainly represented by a pale 
greenish ehaloedonio chert with a rough or corrugated 
cortex; the latter by a dark grey-to-blaok ‘chalk 
flint'. A peculiar local variety# favoured on certain 
Sites by Acheuleah maxi for hand axes, is also in¬ 
cluded; it has the appearance of an angular pudding- 
stone, and is known as breociated chert. 

“The play of mechanical forces ota the flints is 
strikingly evident. Btriations, shattering, bruising, 
csmWiig# rolling and thermal notion are all visible, 
Taken as a whole# however, rowing is very slight 
compared with normal gravM constituents, and a 


considerable proportion of the material is relatively 
fresh. 

“The danger of claiming humanly -fashioned tools 
from such an assemblage and so vast a selection is 
obvious. Nevertheless, we think that a certain 
number of pieces are difficult to explain in other 
terms. They will provoke healthy controversy as 
acute as that which has besot the ‘artefacts 1 from the 
Red Crag of Fox hall, or the sub-Grog detritus bed 
flints at Bramford. Many of the Bethlehem ‘arte¬ 
facts 1 resemble tho latter, in so far as both, when of 
tabular flint, conform closely in shape and edge 
trimming to tho classic type of Harrisonian eolith. 
This is the first time they have been found in a sealed 
deposit in Palestine or the Near Bast, though Mr. 
Starkey has long known thorn from the bed of Wadi 
Ghuzzah. Flakes, though rarer, are also present, and 
display ‘striking platform 1 and/or bulb. 

“Balancing the probabilities, wo think the type of 
flaking and edge trimming exhibited on these admit¬ 
tedly selected specimens is less easy reasonably to 
explain as the accidental work of natural forces, than 
as the deliberate experimental work of man in remote 
pre-Chellean times.” E.W.G. 


Paleontology 

The first discovery of fossil elephant remains in 
Palestine was announced in Nature of August 11, 
1934, p. 219. Subsequent finds have been made in 
the Wady Mughara caves and in the bed of the 
River Jordan not far from its exit from Lake Huleh, 
but both these are of later date than the deposit at 
Bethlehem which yielded the first remains. In fact, 
with the possible exception of a single specimen which 
I hope to describe shortly, the Bethlehem deposit 
has yielded a mammalian fauna of earlier geological 
ago than any so far known from Palestine. As yet 
it has been possible to make only a preliminary 
examination of the animal remains obtained during 
tho three seasons’ work; this has revealed the 
presence of tho following vertebrates : 

Mi# up. (slue of Panitera Iso) Khinocsrm cf. strusms 

Hippopotamus ap. Stoqodon sp. 

Bos Bp. Kkph Of Bp. 

Antelope T«*udo sp. (of gigantic aiae) 

Olwffold Tsshtdo up. (of very smatil #li<s) 

Hipporim sp. 

Besides the above species there is known to be a 
small carnivore, but its remains are extremely fragile 
and have not yet been extracted from the matrix. 
With, perhaps, the exception of the large JMts, the 
Boa and the tiny tortoise, all these species are new to 
Palestine, and without doubt represent extinct forms. 

Among the mammals the name Boa is used in a 
broad sense, since the species is known only from 
portions of horn cores. likewise the antelope and i he 
Giraffoid are only represented by a small number of 
skeletal remains. The discovery of Hipporion k of 
special interest, both chronologically and gap* 
graphically. Species are known from TeriSury 
deposits in Asia, including India, and axe generally 
considered to be typical of the Pliocene. Last year 
(1936) Father Teuhard de Chardin and Prof.de 
Terra recorded, Bipparion tesxmm frothe Based 
Pleistocene of India, although they thepaselvee did 
wish to this dating as pn^ oim<dnsiv«Jy. 
The at Bethlehem seems to 
corroboration may ■■ 
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East Afrioa, on the other hand» Hipparion remains 
are well known from Pleistocene deposits, and have 
been recorded from Oldoway, Beds I—IV, from K&iso 
and from Lake Rudolf. 

The Bethlehem Rhinoceros has been compared with 
li . etruecue, since some of the upper cheek teeth 
appear to be similar ; the height of the crowns is, 
if anything, slightly less in the Palestine specimens. 
In this connexion it is of interest to remember that 
the late Dr. W. D. Matthew compared the Indiem 
Dicerorhinus platyrhinus with R. etruscus. 

The discovery of the Stegodon remains is of out¬ 
standing moment. This is essentially an Asiatic 
genus, though Dr, A. T. Hopwood allows me to 
mention that its occurrence in African deposits is now 
known and will shortly be published. India during the 
Pliocene appears to have been the great centre for 
the adaptive radiation of the Stegodon group. Hero 
the genus lingered on into the Middle Pleistocene ; 
in Java it is known from an even later horizon. As 
might be expected, the EUphos from Bethlehem is 
represented by a primitive form with low-crowned 
cheek-teeth. 

The gigantic tortoise is known from a considerable 
number of plates from the bony carapace and plastron. 
Most of these were collected early this year and have 
not yet been examined critically. It will be remem¬ 
bered that remains of a gigantic tortoise were dis¬ 
covered by Dr. Leakey in East Africa in 1935. 


Many of the animal remains have been subjected 
to pressure, and this corroborates the geological 
evidence that movements must have taken place 
after their inclusion in the deposit. Frequently it 
has seemed evident that complete carcases have 
been embedded in the deposit, notably in the case of 
the elephant quoted above by Miss Gardner. Likewise 
it may be mentioned that so far the animal remains 
have given no indication of a difference of fauna from 
different parts of the excavation. 

Unfortunately, owing to local conditions, specimens 
are generally very fragile, and always difficult to 
extract. It is hoped, however, that further work 
next spring may result in the acquisition of Btill 
larger collections, which will enable us to extend our 
knowledge of this new fauna. 

In conclusion, it is suggested for the Bethlehem 
fauna that its origin is Asiatic, and that its age is 
not later than Early Pleistocene, using this term 
palroontologically as indicating the time of arrival 
of true Boa, EUphos , and Equus. The fauna also 
indicate a warm climate, with a more liberal supply 
of permanent water than is found in the country at 
the present day. Further, it is claimed for this 
fauna that it will provide a faunistic link for this 
period between Asia and East Africa, enabling a 
better understanding to be reached regarding the 
migrations and centres of dispersal of various mam¬ 
malian groups. D. M. A. B. 


The Lake District as a National Park 


r | \HE question of the afforestation projects which 
1 are being carried out by the Forestry Com¬ 
missioners has been the subject of considerable 
controversy and alarm among residents of the Lake 
, District and those who have an admiration for this 
beautiful piece of England. 

The Friends of the Lake District have recently 
published a pamphlet entitled “Make the Lake 
District a National Park” (Ambleside : Friends of 
the Lake District. Sec., 2 Midland Bank Chambers, 
1937), whioh is, in effect, an appeal to all lovers of the 
Lake District based on a new method of treating 
and preserving this unique region without involving 
any of the upset to local agricultural methods which 
is one of the strong objections offered to the Forestry 
Commission's activities. The pamphlet opens with 
the sentence, “Regions of great natural beauty have 
a lasting value for the refreshment and inspiration 
of man. The object of the proposal to create the 
area a national park is to preserve for the future the 
outward aspect of the district as at present seen 
“with the grand and the beautiful in splendid har¬ 
mony’*. The formation of a national park does not 
necessarily entail the nationalization of ownership, 
“The policy has no quarrel with the essentials of the 
present system of land holding, or with the enjoy* 
ment of private property as such. It can be achieved 
inside the traditional framework.” 

One of the great objections to the afforestation 
propoeato of t^ has been the 

disturbance fovolvedto focal methods of agriculture, 
and especially to the famous strain of Hardwick 
Mis of the Lake District am rough 
fusing,, occupied by Herdwick sheep; and, since 


there is no conflict of interest between sheep and the 
pedestrian, the local agricultural system and free 
access, it is said, are good partners. 

The valley bottoms are not arable, but grass land 
with a generous lay-out of footpaths on the ‘inside 
land’; the meadows do not run far up into the dale- 
heads, nor do the ‘intakes 1 run far up on to the hill¬ 
sides. The whole configuration and covering of the 
land is, given moderately free access, ideal for the 
formation of a national park. The tourist industry, 
second in importance only to the sheep, will greatly 
benefit and thus assist the local hardy inhabitants to 
enjoy a greater prosperity. 

The Lake District extends over parts of the three 
counties of Lancashire, Westmorland and Cumber¬ 
land* There are seven planning authorities in the 
Lake District and half a dozen highway authorities, 
while the Forestry Commission possesses full powers 
overriding most of these. In order to secure uni¬ 
formity, the proposal made by the Friends of the 
Lake District is that a National Park Commission 
should be appointed by the Government with 
statutory powers for protective purposes to override 
other bodies ; that the Commission should receive a 
grant from the taxpayers’ money and that it would 
be responsible to Parliament only. In return for 
the outlay the public, by arrangement with the land¬ 
owners and commoners, would acquire a right to 
utilize aft paths, etc*, which have for long been 
frequented by the courteous permission of such 
proprietors and commoners. Any other national 
parks created in the country would be placed under 
the general oontrol of the National Park Com- 
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Science News a Century Ago 

The Insulating Power of Fluids 

In 1837, Faraday was making researches con¬ 
nected with the induction, and the conduction of 
electricity by various types of insulators* As is 
generally known, his observations were entered in 
his diary in numbered paragraphs, the entries for 
September 6, 1837, running from No, 3875 to No. 
3831. The first few of these were as follows: 

‘*3875. Tried insulating power of some fluids by 
dipping a glass rod in them and then touching a 
gold leaf electrometer with the wet part, the finger 
being also applied to the wet part about the third 
of on inch from the electrometer. Thus a film of the 
liquid of about half an inch long formed the com¬ 
munication. 

4 ‘3876 Oil of turpentine —good and filtered ; in¬ 
sulated well. 

“3877 Oil of turpentine—old and with water at 
the bottom of the bottle ; discharged the electro- 
meter at once. 

“3878 Naphtha (french )—insulated well. 

“3870 Oil gas liquid — Do. 

' 4 3880 Caoitichouciner~-d\m\ target! moderately. 

“3881 Cocoa nut oil (the expressed solid part)— 
discharged at once. 

4 ‘Hence Oil of turpentine, Naphtha and Oil gas 
liquid appear as if they would do for transinductive 
media. 1 * 

Discovery of the Victoria regia 

At a meeting of the Botanical Society held on 
September 7, 1837* the secretary read a communica¬ 
tion from Robert H. Bchomburgh dated New Amster¬ 
dam, Rerbioe, May 11, 1837, on a new genus allied 
to the water-lily, which by permission of Her Majesty 
ho had named Victoria regta. The discovery of the 
plant by Bchomburgh, in the River Berbice, in 
British Guiana, was made in January, When on the 
river he saw something whioh raised his curiosity, 
“All calamities were forgotten ; I felt as a botanist 
and felt myself rewarded, A gigantic leaf, from five 
to six feet in diameter, salver-shaped, with a broad 
rim of light green above, and a vivid crimson below, 
resting upon the water : quite in character with the 
wonderful leaf was the luxuriant flower consisting 
of many hundred petals* The smooth water was 
covered with them, I rowed from one to another, 
and observed always something to admire. . . . We 
met them afterwards frequently, and the higher we 
advanced the more gigantic they became*’. 

British Association at Liverpool 

On Saturday, September 8, 1837, the Genera] 
Committee of the British Association met in the 
library of the Liverpool Athenceum, the Marquis of 
Northampton being in the chair. In the course of 
the meeting it was announced that the Government, 
at the request of the council, had consented to repeal 
the duty on the importation of philosophical instru¬ 
ments , and also to extend the Ordnance Survey to 
Scotland. It was also stated that the council had 
directed its attention to the establishment of a law 
of universal copyright, and had entered into com¬ 
munication with M. Guiaot, Minister of Public 
Instruction in Fmnee, had ,J&. Sergeant Talfqurd* 

It rnm submitted and agreed to that admission to 
the General Committee, thenopsn to the president* 
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and vice-presidents and office-bearers of chartered 
philosophical societies and contributors to the Trane* 
actione f should be extended to the officers of the 
Literary and Philosophical Society of Newcastle, the 
Natural History Society of Newcastle, the Wernerian 
Society of Edinburgh, the Royal Geological Society of 
Cornwall, the Geological Society of Dublin and the 
Statistical Societies of London and Manchester. 

Babbage’s “Bridgewater Treatise" 

In May 1837, Babbage published “The Ninth 
Bridgewater Treatise, A Fragment”. It wa« ad¬ 
versely criticised in the Mechanic*' Magazine of 
September 9, 1837, in which it was said that “almost 
every chapter is composed of mere scraps of com¬ 
position, without any attempt to unite them into 
one whole ; some chapters have no end ; many more 
have no beginning and one at least might be fairly 
said to have neither beginning, middle nor end. . . * 
It is perhaps hardly necessary to do more*’, said the 
reviewer, “than state the plain fact that the main 
object of this Ninth Bridgewater Treatise is pro- 
fessodly to raise our conception of the power and wisdom 
of the Creator , by comparing the mechanism of the 
Universe with that of Mr. Babbage's calculating engine !** 

Indulgent Examiners 

The Lancet of September 0, 1837, contains the 
following story from a correspondent, entitled “A 
New Method of Passing Apothecaries Hall” ; ''Can¬ 
didates who are rejected are most strongly recom¬ 
mended to commence crying immediately after the 
sentence of the Examiners is pronounced ; this mode 
of appeal to the worthies of the Hall being likely to 
prove effectual for candidates in that predicament* 
A case in point occurred last week. A great boy 
on the wrong side of thirty left the room crying aloud. 
The sentimental event touched the feelings of the 
examiners and the scientific youth was called back 
after a few minutes into the presence of the Board, 
whence he returned to the ‘funking* room with his 
diploma, where he commenced kicking up his heels 
and laughing most uproariously, and finally placing 
his dexter thumb to the point of his nose, in an 
expressive manner, quitted the Hall, jierplexed much 
to know whether the operation of sneering or laughing 
was most suited to the occasion’*. 

Preservation of Bodies for Dissection 

The issue of the London Medical Gazette for Septem¬ 
ber 9, 1837, contains the following description of the 
method of preserving bodies for dissection invented 
by M. Gannal, to whom the Academy of Sciences in 
Paris awarded a prise of 8,090 francs : “The process 
simply consists in injecting an aqueous solution of an 
aluminous salt by one of the carotids ; some pints 
are sufficient; after it the body may be preserved 
exposed to the air for a long time without putre¬ 
faction, and sometimes at last dries and is mummified* 
He usee acetate of alum prepared from the acetate 
of lead and sulphate of alum and potash ; and five 
or six pints of a strength that will mark 18* on 
Beoum£*s aerometer, are sufficient to preserve a body 
for five or six months* He ha* also uBedaitfcple 
sulphate of alum for procuring the acetate* Wi$v 
one kilogramme of common sulphate of ateudHlh 
lumps, 260 grains of acetate of lead and two pbite 
of water, a mixture m#y be obtain 
prom rve a bo% ^ mmtbt *; or mtmtm 
of alum afone will make one keep for two 
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University Events 

Cambridge. —-At King’s College, K, P. Harrison and 
O. L. Zangwill have been awarded Harold Fry student¬ 
ships, and D. S. Evans has been awarded a Martin 
Thackeray studentship. At Clare College, Denman 
Baynes research studentships have been awarded to 
J. V. Dun worth and T. E. Easterfield for natural 
sciences and mathematics respectively. At Em¬ 
manuel College the external research studentship 
offered to graduates of other universities intending 
to commence residence as research students in 
October next has been awarded to A. 0. Ward 
(Queen’s University, Ontario) for research in physics. 

Durham. —The title of emeritus professor lias been 
conferred on Prof. W. M. Thornton from the date of 
his retirement at the end of the session 1936-37. 
Prof. Thornton has been professor of electrical 
engineering since 1906. 

Dr. Ernrys Williams lias been appointed lecturer in 
electrical engineering in succession to Dr. J. A. Wiloken, 
who has resigned, upon his appointment as assistant 
editor of Science Abstracts issued by the Institution 
of Electrical Engineers. 


Societies and Academies 

Paris 

Academy of Sciences, June 28 (OJ?., 204,1909-1992), 

Alfred Lacroix : A new basaltic type, comparable, 
from the chemico-mineralogical point of view, with 
the felspathic meteorites. 

Mme. Hilda Gkiringer : Chance variables arbit¬ 
rarily connected. Case of convergence according to 
the law of Gauss. 

Fumimoto Mabda ; Nuclei of the Fourier type. 

LAon Bbsckkink : The general solution of 
rectangular plates (plane problems). 

Jean Roubaud -V alette : A generalization of the 
operation of Dirac. 

Georoes Darrieus : A new form without singu¬ 
larities of the electrodynamic of Bom. 

Alexandre Dxjfour and Fernand Prunier : 
The observation of the Sagnac phenomenon by an 
immobile observer. 

Jean Leconte, Henri Volkrtngmr and Arakel 
Tchaktrjan i The infra-red and Raman spectra of 
the chlorobromomethanes, 

Pierre Mebnaoe ; The molecular emission spectra 
of some metallic salts. 

HU Bxjew rm and M. Soh^rer : Anomalies of the 
magnetic rotatory dispersion of sulphuric acid solu¬ 
tions of tellurium. 

Maurice Gottb : The calculation of the influence 
of the space charge in electronic optics. 

Jacques Solomon; The origin of the quadri- 
polar moments of the atomic nuclei. 

Maurice Don*; The dissociation of native zinc 
oarbonate, a reaction in which a mixed condensed 
phase intervenes. 

EmA Delaplace ; The vapour pressure of gaseous 
saturated hydrocarbons at low temperatures in the 
presence bffilica geh Pressures are given for methane, 
ethane, propane, normal and isobutane at tempera- 
r*®* 0. to -171° C. Some 
qualitative separations of these hydrocarbons c*h be 


Jean Cournot and Mixe. Louise Halm : Studies 
on the corrosion of magnesium and some ultra-light 
alloys protected by deposits on the surface. 

Mme. LtfoNE Walter-L^vy : Magnesium basic 
ohlorocarbonate. 

M. Lemarghands and P, Pierron : The action of 
bromine on yellow mercuric oxide. 

Maxenob Meyer : The thermal decomposition of 
the aa-diothoxydiacids. 

Julien Durand ; The major irregularities of the 
crystalline country of Rouorgue and of Albigoois. 

Rkni£ Abrard and Edgar Aubkrt de la RUk : 
The existence of the upper Neogene with Cycloclypeus 
at the islands of Epi and Malekula (New Hebrides). 

Eugene Raguin and Henri Vincxenne : An 
exceptional (hypothermal) type of lead-bearing 
deposit in the Montagne-Noire. 

Mlle. Jane Manuel : The sexuality of the 
principal species of the genera Sacckarotwyces, 
Hansenula and Pichia, 

Louis Boxtnoure : The constitution of the 
genital glands in the russet frog after extensive 
destruction of the germinal line by the action of 
ultra-violet rays on the egg. 

Georges Carries re, Pierre Jean Ginestb and 
Emile Laine : The action of the thyroid body on 
the thymus. 

Stephan Jbllinrk : Cells with regular goometrio 
deformations without traces of heat action. The 
action of ultra-short waves (6 metros, 500 watts) on 
the larvae of Salatnandra maculosa. 

Moscow 

Academy of Sciences, C.H., 15, No. 3, 1937. 

N. Achvkser and M. Krein : The best approxima¬ 
tion of periodic functions derived by summation of 
trigonometric series. 

H. Hilmy : The theory of quasi-minimal ensembles. 

R. O. Kuzmin : The distribution of values of some 
arithmetical functions. 

B. Fessenkoff : (I) Eclipses of the moon and 
the distribution of atmospheric ozone. (2) The 
infinite universe and the luminosity of the night 
sky. 

N. A. SiSakov ; An investigation of structures 
of silica glass, pozzolans and clays by means of 
electron diffraction (see also Nature, May 29, 
p. 927). 

S. Subjn and A. Smirnov : The scattering of light 
by the electrostatic field of a point charge from the 
point of view of the non-linear quantum electro¬ 
dynamics. 

L. 1, Bklajrv : Pseudo-extraction and some 
specific properties of films obtainable thereby. 

M. I. Dementjbva, A. V. Frost and E. K. 
Serebriakova : Equilibrium hydrogenation of n- 
butylones to butadiene, n-C 4 H$ & C 4 H # + H 2 . 

A, S. Serebrovsku : Analysis of the allobalance 
of a chromosome by two markers. Utilization of 
several quantitative characters simultaneously. 

M. F. Ternovskij ; Amphidiploid shoots of the 
Px hybrid Nicotiana tabacum L. X N. syloestris 
8pog. et Comes. 

V. P. Obtrjakova-Var&aver : GaUeria tneloneUa 
L. as a hew material in genetical investigations. 

Q. J. Sobolevskaja and V. S, BurxEvid : Forma¬ 
tion of citric acid in the makhorka leaf {Nicotiana 
m&tica L.). 
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Forthcoming Events 

BuxrtftH Association ro» thk Advancement of Science 
(Nottingham Meeting). 

Sunday, September 5 

At 8.15 p.m.—Prof. H. Hartridge, F.R.S. r ‘‘Illusions of 
Colour*’ {Public Lecture at Nottingham). 

Monday, September 6 

At 10 a.m.—Prof. D. Brunt, Dr. K. C, Lange, Prof. V. 
VaUala: “The Upper Atmosphere’ 1 (Symposium: 
Section A). 

Dr. Irving Langmuir, Dr. H. Eyring, Prof. H. S. Taylor, 
F.R.S., Prof. E. K. Rktoal, F.R.S., Dr. J, F. DanielH, 
and Dr. H. J. Phelps : “Surface Action in Biology” 
(Joint Symposium : Sections A, B and 1). 

Prof. A. Plant, Prof. B. F. Shields, H. T. Weeks, H. G. 
Selfridge, jun.: “Retail Distribution” (Discussion : 
Section F). 

Dr. W. B. Turrill, W. J. C. Lawrence, Prof. J. R. 
Matthews, Dr. T. J. Jenkin and Dr. J. W. Gregor : 
“Genetics and Taxonomy” (Discussion : Section K). 

At 11,30 ft.m.—Prof. H. Levi, J. Sargent and J. Wickham 
Murray i “Technical in Relation to General Education” 
(Discussion: Section L). 

At 2 p.m.—Prof, P. M. Roxby, Dr. L. Dudley Stamp and 
Prof. 0. B, Fawcett: “Culture Regions” (Joint Dis¬ 
cussion : Sections E and H). 

At 7.30 p.m.—T. M. Herbert: “The Transport of Food 
(Public Lecture at Newark -on-Trent). 

At 8 p.m.—Sir Gilbert Walker, F.R.8, : “The Mechanics 
of Sport” (Public Lecture at Derby). 

Dr. J. E. It. Constable : “Science in Everyday Life” 
(Public Lecture at Long Eaton). 

At 8.30 p.m.—Prof. J. Gray, F.R.S. ! “The Mentality of 
Fisher’ (Evening Discourse). 

Tuesday, September 7 

At 10 a.m.—Dr. R. E. Stradling, Dr. F, M. Lea, Dr. J. S. 
Dunn, F. H. (Sews, H. H. Maeey and Dr, G. H. Rigby, 
Dr. D. G. R. BonneJl; “Chemistry of Building 
Materials” (Symposium : Section B). 

Prof, Winifred Cullia, Dr. H, Magee, Prof. R. C. Garry, 
Dr. L. P. Lockhart: “Physiology as a Subject of 
General Education” (Section I: Discussion). 

Sir John Russell, F.R.S., Dr. Winifred Brenchley, W. 
Davies, G. E. Blackman, and Mr. Martin Jones : 
“Pasture Problems” (Joint Discussion : Sections K 
and M). 

At 8 p.m.—I)r. L. Dudley Stamp. Prof. H. L. Hawkins, 
F.R.S., Dr. J. S. Huxley, Prof. E. J. Salisbury, F.R.8., 
Sir Daniel Halt, K.C.B., F.R.8., Prof, J. H. Jones: 
“Planning the Land of Britain” (Joint Discussion : 
Sections 0, D, E» F, K and M). 


Institute of Mktalb, September 6-*9.— Annual Autumn 
Meeting to be held at Sheffield. 

September 6, at 8.—Dr. D. R. Pye, F.R.S.; “Metal¬ 
lurgy and the Aero Engine” (Autumn Lecture). 


Appointments Vacant 

Applications are invited for the following appointment*, on or 
before the date# mentioned: 

Assist art Rkuineu* In the Jteacawh Department, Woolwich, 
S.1U*MThe Chief Superintendent (September 19). 

LacytfiOt* «* MlNiso EHUiNEEjtnio to tto Deatogbato Technical 
lostitut*, WmtepThe Secretary and director of Education, 


Jrjuos Lecturer in Physics in the Military Cottage of Science, 
Woolwfoh, 8.3)48—'The Commandant (September 17). 

PsHoNsnuron pi Chemical Pathology in the University of 
l^ceds—-The Registrar (September 18). 

State Chemist foe Ieelani)-* The Secretary, Civil Servtoo Com* 
mission, Aft Upper O'Connell Street, Dublin (September 34), 

Assistant in Biochemistry in the University of Oxford—Tho 
Whitby Professor of Biochemistry (September 30). 

Junior Assistant In the Science Museum Library—The Director, 
Science Museum, South Kensington, 8.W.7 (October 4). 

Lecturer in Physios and Mathematics in the College of Tech¬ 
nology and Art, Rotherham—The Director of Education, Education 
Office, Rotherliam. 


Official Publications Received 


Great Britain and Ireland 

Department of Scientific and In duet rial Research. Report of the 
Food Investigation Board for the Year 1036. Pp, v +285. (London: 
H.M. Stationery Office.) fir. 0tf. not. [118 

National Institute of Poultry Husbandry. Bulletin No. 1$: Table 
Duck Production. By A. J. Macdonald and Jean W. T, Kay. Pp. 12. 
(Newport, Shropshire : Harper Adams Agricultural College.) [It® 
National Advisory Council and the Grants Committee for Physical 
Training and Recreation. National Fitness ; the First Steps. Pp. 24. 
(London: H.M. Stationery Office.) 2d. net. IUB 

National Institute for Research in Dairying, 1912-1987. Twenty- 
fifth Anniversary Review. By the Staff of the institute, Pp. 59+xxi. 
(Shinfield : National Institute for Research in Dairying.) [128 
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Research and Industry 


I N his presidential address on September 2 to 
Section G (Engineering) of the British Associa¬ 
tion meeting at Nottingham, Sir Alexander Gibb 
took for his subject “Research and Engineering”. 
He pointed out that engineering began ae an art; 
at a later stage it developed into a somewhat 
scientific but purely empirical practice ; and that 
it is now at the final stage of applied science. The 
same transformations may be noted in many 
other industries, though it must be admitted that 
there is still a great number of industries yet in 
the second stage of development, and some even 
in the first. Nevertheless, there is an increasing 
attention paid in industry generally—and not only 
in engineering—to the vital necessity of continuous 
research as being, to quote the words of Sir 
Alexander, “the only means of continuous progress 
in an increasingly competitive world”. 

Sir Alexander Gibb gave a necessarily brief 
historical survey of the rise and development of 
research, which is a plant of very reoeat growth. 
Apparently he regards the beginnings of the 
national recognition of the value of research as 
dating back to less than a century ago, when the 
Royal Commission was appointed to find uses for 
a surplus of £213,000, made by the Great Exhibition 
of 1651. The money was used to purchase land 
in Kensington Gore, on which were built museums 
and schools of art, and also to provide science 
W&olarahips. Government grants from 1850 
onu4rds to the Royal Society and private dona¬ 
tion# or bequests went to aid research in mathe- 
maticvphyrios, astronomy, biology, chemistry and 
^general ■ putposesv;-; 

Rritafav* throu^bout this early period, 
original research continued to be mainly the work 


of individual scientific workers and was carried 
on chiefly at their own expense. Industry lagged 
far behind in its recognition of the value of scientific 
research, and it may be said, indeed, that it is 
only within very recent times that industry 
generally has accepted the view that scientific and 
industrial research is an essential factor in our 
industrial and national existence. It is also true 
to add that it needed the lessons of the Great War 
to open fully the eyes of the Government to the 
paramount need of systematic scientific research 
in our industrial organization. 

Perhaps nothing in the development of the 
research movement is more significant than the 
way in which the distinction between pure and 
applied science, which was originally as sharp as 
the distinction between ‘Gentlemen’ and ‘Players* 
at Lord’s, has gradually lost its sharpness and 
become vague and indefinite. It is not so very 
long ago that, in many quarters, research into the 
internal structure of the atom was regarded as a 
noble and elevating pursuit of pure scienoe, and 
research on soap as a rather ignoble, if not de¬ 
grading, investigation—as though an atom were 
inherently dignified and became disreputable only 
when it was associated with other atoms to form 
the molecules of a homely, if neoessary, commodity* 
Indeed, the artificial division between pure and 
applied science has dissolved perhaps most rapidly 
in the very laboratories which may seem, at first 
sight, to have been designed to buttress and 
perpetuate it. In industrial research laboratories, 
both at home and abroad, there is abundant 
testimony to the importance of ‘pure science’ 
research—what it is now the fashion to oall 
‘fundamental research’. 
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The same recognition is a remarkable feature 
of the experience of those industrial research 
associations which have been formed under the 
asgifl of the Department of Scientific and Industrial 
Research. Almost with one voice they arc crying 
out that the time and energies and the expenditure 
involved—necessarily and rightly involved—in 
solving ad hoc problems of great and immediate 
import&noe to the respective industries, leave them 
with too little time and energy and funds to be 
devoted to that fundamental research which they 
recognize as equally vital to the progress of 
industry. The solution, let it be said at once, 
demands not the curtailment of one to make 
possible the enlargement of the other, but adequate 
funds to enable both ad hoc and fundamental 
research to be pursued on a sufficient scale, 

We may note here that Sir Alexander Gibb says : 
“There is what one may call true fundamental 
research—splitting the atom, or extreme low 
temperature investigation/' Perhaps it is con¬ 
venient to call such research fundamental. It is 
a little difficult, however, to see how “splitting 
the atom" is more “fundamental'* than splitting 
the molecule in ordinary industrial cracking 
processes ; or to understand why “extreme low 
temperature investigation”, more than high 
temperature researches in, say, polymerisation or 
hydrogenation, is “true fundamental research”. 
However, the point is one of small importance. 
In all cases of so-called industrial research, the 
ultimate need is nothing less than the full available 
knowledge of all the factors involved, and these 
factors include as well those that may conveniently 
be regarded as ‘pure’ or ‘fundamental* as those of 
immediate industrial importance. The real aim of 
industrial ^ whether in engineering or in 

any other industry, should be to elucidate the 
scientific principles involved, to gain the scientific 
knowledge needed and to apply the knowledge, 
in so far as it can be applied, to industrial practice. 
To achieve these aims it may be necessary to 
undertake what is called pure or fundamental 
research, on one hand, and applied research, on 
the other. But, at bottom, these constitute 
essentially one research purpose. 

Another feature noticed by Sir Alexander in his 
address is the degree to which, in later years 
particularly, co-ordination and co-operation in 
research have become recognised as essential. Sir 
Alexander quotes the remarks of Mr. Thomas 
Midgley on the occasion of the award to the latter 
this year of the Perkin Medal of the Society of 


Chemical Industry: “In any earlier age, when 
science and industry were simply individualistic 
processes, it is conceivable that some person, by 
his efforts alone, could have advanced applied 
chemistry to have justified your Committee to 
bestow upon him the Perkin Medal. To-day this 
is no longer so ; to advance applied chemistry, 
even a little, requires the organized efforts of 
many individuals.” This is, of course, true also 
of industry and manufacture in general. The work 
undertaken by the various research boards of 
the Department of Scientific and Industrial Re¬ 
search, and the wide field of scientific and industrial 
research covered by the activities of the industrial 
Research Associations, all testify to the vital need 
to-day of co-ordination and co-operation in re¬ 
search. Scientific research is becoming less and less 
an individual effort and more and more a matter 
of team work. 

Towards the conclusion of his address, Sir 
Alexander Gibb directed attention to the fact that, 
the greater the success of research, the more 
immediate and drastic is the effect on existing 
plant and equipment. He says : “Millions are 
necessarily sunk in fixed assets, which may in a 
year or two be made obsolete by the development 
of new methods”, and he declares that many 
valuable inventions have been bought up by 
vested interests and suppressed, in order to save 
the greater loss that their exploitation would 
involve to already operating plant. This particular 
allegation has been made so often that it is difficult 
to believe there is not a good deal of truth in it. 
The lack of data of specific instances of inventions 
being purchased only to be promptly strangled is, 
however, a great handioap to any assessment of 
what the nation has lost and may lose by such a 
practice. Not many years ago, large commercial 
combinations were regarded with deep Suspicion* 
as being nothing but price rings. But the findings 
of a Government inquiry into the extension of 
trade organizations and combinations did a great 
deal to allay public mistrust. The question arises 
whether a similar Government inquiry should be 
made into this alleged practice of smothering 
valuable inventions at, or soon after, their birth. 
It might turn out that the practice neither goes 
so deep nor is so widespread as popular impression 
allows. On the other hand, if such an inquiry 
should reveal a grave public mischief, appropriate 
measures could be taken. From every point of 
view, however, it is desirable that precise informal 
tion should be available on this subject. 
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Cultural Basis of the History of Science 


Famous American Men of Science 

By J. G. Crowther. Pp. 414 -f 12 plates. (London : 
Becker and Warburg, Ltd., 1937.) 15s. net. 


OINCE the publication of Prof. Hessen's ehaileng- 
^ ing discussion on the social background of 
Newtonian mechanics at the International Congress 
of 1931, there have been welcome indications of a 


new attitude which may do much to rescue the 
history of science from the disfavour or indifference 
of the majority of scientific workers. Prof. Wolf's 
book has made the famous woodcuts of Agricola's 
treatises on sixteenth century mining technology 
accessible to a wide circle of readers. The issue of 


Hooke's diaries and the reprint of the "‘Heads of 


Enquiries" have shed a new light on the early days 
of the Royal Society. Mr. Dickinson’s admirable 
biography of Matthew Boulton has disclosed a mine 
of information about the scientific renaissance 


which accompanied the Industrial Revolution. Not 
least important of recent literature with this new 
orientation was J. G. Crowther’s “British Scientists 


of the Nineteenth Century". 

One of Mr. Crowther’s reviewers compared the 
latter to Mr. Strachey’s “Eminent Victorians". 
The comparison was a just one in so far as the 
faintly ironical flavour of the author's style placed 
it among the class of books which may be read 
painlessly. From another point of view it was less 
apt. Mr. Crowther is not a writer of footnotes or 
a biographer in the gentlemanly tradition. He has 
a vigorous and a unified point of view about the 
topics he handles. As Mr. James Branch Cabell 
used the romantic medium to satirize romanticism, 


Mr. Crowther uses the art of biography to put the 
individual in his {dace. That is not to say that he 
underrates the exceptional capabilities of the 
personalities he selects or discounts the magnitude 
of individual differences. What distinguishes Mr, 
Crowther's treatment from that of Prof. Lenard 


and a host of imitators who have raised the con¬ 


ventional cult of the scientific worthy to the status 
of a historical creed, is that he is pre-eminently 
interested in what circumstances of his situation 


enable a man of exceptional gifts to be trained in 
a particular way, how the conditions of his time 
canalize his curiosity into some specific and profit¬ 
able channel and how his social circumstances pro¬ 
vide him with instruments for solving the problems 
he tackles- 

Greatraendo not come trailing clouds of glory 
ftnma the abode where the eternals are. The human 
zygote™-ftlboit wefi flavoured with genes—doesnot 


attain the stature of international eminence in a 
social vacuum. 

“From the perspective of the history of science,” 
says Mr. Crowther, “the question of personal 
priority is of no importance. The significant 
feature of Henry’s great paper of July, 1832, is 
that the phenomenon of electro-magnetic induction 
was discovered, or about to be discovered, inde¬ 
pendently at about the same time in Albany, 
U.8.A., and in London, England. These events 
show that the progress of science depends far loss 
than is generally believed on the efforts of indi¬ 
vidual geniuses. ... As Henry and Faraday 
made the discovery almost simultaneously, it 
could not have been of such a unique nature that 
it could occur only to one investigator of supreme 
genius." 

Mr. Crowther might have made a more topical 
lilt by substituting genes for God when he 
writes : 

“The traditional explanation of why the laws 
of gravitation were discovered in the seventeenth 
century is that Newton happened to be bom then. 
As Pope wrote: 

"God said : let Newton be, and all was light.* 
According to this view, the light of gravitation 
would have been Been in 1665 b.o. instead of 
a. ix 1665, if God had chosen to let Newton be 
twenty-three years of age on the former date." 

Mr. Crowther's new book, no less noteworthy 
than its predecessor, follows the same plan and 
traverses a less familiar terrain. Its four hundred 
pages are devoted exclusively to four studies: 
Benjamin Franklin, Joseph Henry, J. Willard 
Gibbs and Thomas Edison. It deals, therefore, 
with a longer period of modem science than its 
predecessor, and the individual portraits are more 
detailed. Though it appeared first in its American 
edition, we may anticipate a wider audience in 
Britain than in the United States. It abounds in 
incidents of social history less familiar to men 
of science in Great Britain than to educated 
Americans. The selection of personalities, though 
closely involved in the dominant themes of British 
science, do not include any representatives of the 
biological sciences, such as genetics, to which the 
American contribution has been specially note¬ 
worthy. It would be interesting to read what Mr. 
Crowther would have made of the initial impetus 
which American biology received from the ex* 
pension of agricultural technology during the latter 
half of the nineteenth century. To regret that he 
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haa not done bo is a tribute to, rather than a 
criticism of, the book as a whole. The range of 
Mr. Orowther’s knowledge and the discrimination 
with which he writes encourages us to ask for 
more. 

The social background of science is so complex 
that two writers might well handle the same 
.period with great detail and very little over¬ 
lapping. Some of the main issues which oonfront 
the historian of science may be summed up in the 
triadic formula familiar to readers of crime 
fiction. The tempo of scientific progress receives 
new motivt power from new problems which arise 
in the technique of navigation, mining, agriculture 
and other forms of production. New technical 
amenities, such as the manufacture of cheap and 
abundant glass of high transparency or the pro¬ 
duction of cheap amplifiers, provide the means 
for tackling problems which have defeated re¬ 
newed efforts in the past. New social machinery 
for the recruitment of a new fund of social per¬ 
sonnel—schools and academies, organized pro¬ 
fessions and scholarships—make opportunities for 
enlisting talent in the solution of new problems. 
One of the advantages of the biographical treat¬ 
ment which Mr. Crowther follows is that it does 
not commit him to concentrate on any one aspect 
of the social background of science to the exclusion 
of others. At one moment he dwells on the special 
climatic conditions which favoured Franklin’s 
work on atmospheric electricity. At another he 
examines the influence of railroad extension on 
American contributions to electrical communica¬ 
tions. Throughout the book he sustains a keen 
appreciation of the interplay of commercial and 
professional preoccupations in providing the means 
of livelihood for scientific workers. 

The interest of Franklin for the student of 
scientific history extends far beyond the fact that 
he brought the first electrical invention into 
economic use. The Philadelphia Academy is a 
halfway house between the Invisible College and 
organizations such as the Edinburgh Society or 
the Lunar Society of Birmingham. Franklin, 
whose interest in electricity was inspired by the 
work of Hawksbee, Gray and Watson, had close 
personal contacts with Priestley, Boulton and other 
notables of the Edinburgh and Birmingham 
circles. Mr. Crowther insists that his political 
career and his scientific interests were different 
facets in the same social pattern. The further 
advancement of science was then contingent on 
t|be rifling social influence of the entrepreneur, and 
drastic political changes were essential to establish 
it. There is much In the history of the time to 
show rids riew was shared by many scientific 
men. Both rim Lunar Society, amesqg whom 
Prieitley was electe4 % member cf the National 


Convention and a delegate for the Department of 
Ome, and the Manchester Literary and Philo¬ 
sophical Society, when the elder Henry was one 
of its leading figures, sent official representatives 
to the Club of the Jacobins. 

In the essay on Joseph Henry, first director of 
the Smithsonian Institution, Mr, Crowther*s narra¬ 
tive puts the first beginnings of wireless communi¬ 
cation in a new setting, and provides a useful 
corrective to reiterated emphasis on the cardinal 
incentive which Maxwell’s theory is supposed to 
have supplied. Starting with Henry’s experiments 
and Varley’s lightning protector, the history of 
radio might well be rewritten from the record of 
workshop discoveries in connexion with micro¬ 
phone construction with much less reference to the 
parallel mathematical development of wave-theory. 

Like Lytton Strachey, Mr. Crowther has the 
knack of selecting a situation which is ironical in 
its own right and needs no comment to embellish 
it. Such is the story of James Smithson, whose 
will provided for starting what Taft called “the 
incubator of American science”. Such also are 
many of the well-authenticated incidents from 
Edison’s history. The following is a sample : 

“He made his first invention at Stratford when 
he was sixteen years old. Night operators were 
required to send hourly signals to show they were 
awake. He devised a clock which made the time 
signals automatically. This enabled him to sleep 
while on duty and preserve his energy for his own 
interests during the daytime.” 

When Edison started putting up telegraph lines 
between private business offices to exploit his 
alphabetical dial instrument, he himself says that 
they slung wires over the house-tops “without 
asking anyone’s permission. Apparently they 
went to houses and stores which had already 
had wires supported by the roofs, and told the 
occupants they were the telegraph men and 
wanted to see the wires. They were always given 
permission to go up to them, and while there 
fastened up their own. This, apparently, is how 
it was possible for Edison, without any capital, 
to put up his own small centralised telegraph 
system in the center of a city. He did not pay 
rent for the wires slung over the property of 
others”. 

The importance of the new school to which Mr. 
Crowther belongs is that it gives the history of 
science a new cultural status. The future of 
scientific progress is not assured by its own 
momentum. In the past there have been Dark 
Agee. The recent exodus of scientific menirom 
Germany shows that the prestige of sciettoe ismore 
precarious than many would like to belfeve. In 
some small measure no doubt tbe ohrice 
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progress and decay can be influenced by scientific 
workers as citizens equipped with understanding of 
agencies which decide the stability of a social 
culture. Only as an integral part of the story of 
man’s social relationships can the history of science 
give them this understanding. As such Mr. 


Crowther’s book has a wide appeal and claims a 
large audience. Among men of science it should 
arouse a new sense of social responsibility. Among 
those who have received a humanistic education it 
should stimulate a new interest in science. 

L. T. H. 


Science and the 

Principles of Road Engineering 
By Prof. H. John Collins and C. A. Hart. (The 
Roadmakers* Library, Vol. 6.) Pp. xvi + 628 + 21 
plates. (London : Edward Arnold and Co., 1936.) 
50*. net. 

A LL branches of applied science have made 
rapid progress during the last quarter of a 
century, and not least that of the science of road 
building. During this time, we have seen the 
transformation of our roads from the dusty and 
pot-holed surfaces of the horse-driven carriage and 
early motor age to the smooth and clean highways 
of to-day, and with it the very face of England 
has also changed in a way that at one time would 
have been deemed impossible. Physics, chemistry 
and geology have all been pressed into the service 
of the highway branch of civil engineering, so that 
it has been transformed from empiricism to some¬ 
thing approaching an exact science. 

Great Britain has so far lacked a treatise which 
deals dearly yet briefly with the principles of high¬ 
way engineering; the book produced by Prof. 
Collins and Mr. Hart, linking as it does the more 
specialised works which form the “Roadmakers* 
Library” in such an admirable manner, is there¬ 
fore peculiarly welcome. Its merits are well con¬ 
sidered with respect to the series of which it forms 
a part, since this is intended in course of time to 
cover Hie whole field of roadmaking and at the same 
time to make some reference to present policy in 
Great Britain regarding the development of our 
highway system. Thus the taking over of the thou¬ 
sands of miles of trunk roads by the Government 
—only a proposal when this book was published— 
Is now an accomplished foot, and we may perhaps 
have yet more far-reaching changes in policy, since 
the Trunk Roads Act of 1936 was criticised from 
Hie (tovernmenfc benches as not going far enough. 

Foryears piwt,the vexed question as to whether 
Cheat Britainehould have an entirely new road 
system, as in the case of Germany and Italy, or 
t^eHier her roads should be improved by the 
prooess of widening, bridge construction and the 
making ofby-paaees, has beenhetfr debated. The 
^ tfew,and itis greaHy 

^ i^ bodk under review that It is 


Modern Highway 

so designed as to be capable of use under either 
policy. 

The book opens with a short, interesting history 
of the development of our present road system, 
rightly stressing the lack of foresight shown by 
those responsible. An account of the evolution of 
the various forms of surfacing follows, and the 
thorny subject of road accidents is dealt with in a 
very readable way, the necessary statistics being 
kept tp a minimum. This part of the work leads 
naturally to a consideration of the faotors affecting 
skidding, corrugation and noise, with an able 
treatment of eoonomio considerations such as the 
relation between gradient, type of surfacing and 
running costs. 

The principles of route location are illustrated 
by reference to the Ballachulish-Dochfour and the 
new Glencoe roads, the only important works of 
the kind which have been carried out in Great 
Britain since the Great War. The value of this 
part would perhaps have been increased if at least 
one foreign example of completely new location 
had been included, though the omission is under¬ 
standable in view of our present policy of patching 
an old garment rather than investing in a new suit. 

The geological section is clearly set out, the 
illustrations, here and in the other parts of the 
work, being most useful and well reproduced. It 
is unfortunate that the portion dealing with the 
use of local materials is quite inadequate. Great 
attention has been devoted to this matter in 
Canada and the United States, where geology has 
been applied to engineering problems in a way 
undreamt of in Great Britain, and a survey on 
these lines has been carried out in the case of the 
new Glencoe road, though not by official geologists. 

Methods of carrying out preliminary. Parlia¬ 
mentary, location and construction surveys follow, 
and can he commended, though many readers will 
probably agree that Chapters ix and x, dealing 
with surveying proper, could with advantage have 
been omitted. It is to be supposed that all gradu¬ 
ates in civil engineering will have covered the 
work given in these chapters in their university 
course, though this criticism may not apply to the 
matter dealing with aerial surveying. Surveying 
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for private streets is incompletely described, 
especially in view of the many legal and other 
difficulties which beset the paths of the local 
authorities responsible for the construction of 
many hundreds of milea of such roads yearly. 

Horizontal and vertical curves, so important 
in view of the ever-increasing speeds of modem 
traffic, are covered in Chapters xi and xii, as is 
the subject of super-elevation, the variable super¬ 
elevations used in racing tracks being very properly 
condemned as being unsuitable for highways 
carrying mixed traffic. It is thought, however, 
that the two pages given to proving a formula 
used in work of this kind could well have been 
omitted and the space devoted to such common 
matters as the widening and improvement of high¬ 
ways, subjects which are not dealt with. The 
methods of lay-out of road junctions and crossings 
show the circular type of roundabout now favour¬ 
ably considered by the Ministry of Transport, 
though it is thought that one of the Y-junctions 
shown is capable of improvement. Earthworks, 
including the application of the valuable mass-haul 
curve, and drainage works, are well covered, though 
not all engineers will agree that the Ministry of 
Health formula for run-off gives satisfactory 
results, more particularly in the case of small areas 
of ground. 

Road foundations and soil mechanics receive 
detailed attention, the work under the latter head 
comprising the results of researches not easily 
available to practising engineers. It is surprising 
to find'no mention in this section of pitched or 
hard-core foundations, widely used in road con- 
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gtruction generally, while the description of con¬ 
struction of concrete roads would probably have 
been more useful had diagrams and photographs 
showing arrangements of forms and other such 
details, been included. The debatable question of 
reinforcement in concrete roads is treated from a 
rational point of view, since this problem still 
awaits elucidation. 

Chapter xviii is disappointing, important eur- 
facings such as water-bound macadam, tarmac 
and sett paving each being dismissed in a page, 
footpaths—so much to the fore at present—in a 
few lines, and the data regarding surface dressing 
are similarly brief. On the other hand, four pages 
are devoted to a somewhat arid report of the 
Metropolitan Paving Committee. It is also 
questionable whether the nine pages of condensed 
highway law given in Chapter xix are of much value 
to the highway engineer, especially since the 
series of which the work forms a part contains an 
entire volume on the subject. One also looks in 
vain in either this treatise or the series as a whole 
for a really good account of highway administra¬ 
tion, dismissed in a few pages in the first volume, 
which in this respect somewhat belies its title. ./ 

It would be invidious to over-stress points of 
this sort in considering a work dealing, as its title 
states, with the principles of highway engineering, 
and the authors are to be congratulated on having 
encompassed so vast a subject in so comprehensive, 
readable and authoritative a manner. Their 
treatise can be justly described as a real achieve¬ 
ment and a marked contribution to scientific 
knowledge. B. H. Knight. 
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Indian Hydro-electric Technics 


The Hydro-electric Practice in India 
By Prof. Bhim Chandra Chatterjee. In 2 vols. 
Vol. L Pp. xi+576+vi Vol. 2. Pp. v+677- 
1168 +■vii. (Benares City; Shiva Narayan Chatter¬ 
jee, 1936.) 60 rupees. 

TT7RITTEN with an Indian purview by an 
W Indian for Indian students, and produced 
from an Indian press, it is not altogether easy, 
nor perhaps quite fair, to judge these two sub- 
stantial volumes by Western standards. The 
author is professor of electrical engineering at 
Benares Hindu University and he has had in mind 
the BBc. course for engineering students at that 
University, though his object has also been “to 
guide the engineers entrusted with the task of 
designing and constructing hydroelectric develop¬ 
ments or rejpCNrting on Uncommercial success” 

i . ... tn... ...i _ mJs . . t. .... 


reference to current practice in the most important 
hydro-eleotrio schemes of India. At the same time, 
he indicates that he has drawn freely from all 
sources of information ; and data and a few 
particulars are given of installations in Canada, 
the United States and Great Britain. 

This being so, it is a little surprising that in • 
“Comparative Statement of Pams in the World” 
(p. 832), the only American example quoted is the 
Now Croton Pam (which, by the by, appertains 
to a water-supply reservoir) and no reference Is 
made to the outstanding examples of water¬ 
power dams at Grand Canyon (Boulder- Pun) 
Grand Coulee, Bonneville and other recent 
Amerioan enterprises, qr to the Ohambon Dam in 
franco andqthew.elaewhere. frtrthenhqte, the 
use of the term “unprecedented” &om A m^rirt 
(dated 1910) in connexion with the Cauvary lUver 
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(Mettur) Dam might dispose the reader, in the 
absence of comment, to infer that a height of 
200 ft. or so combined with a length of 5,300 ft. 
constitutes something unique, whereas the Grand 
Coulee Dam, though not quite so long (4,300 ft. 
crest length), has the much greater height of 
550 ft. Recent instances of this kind relating to 
dams of great magnitude should scarcely be over¬ 
looked in an up-to-date treatise. 

The author certainly deals with his subject in 
full and commendable detail. Ho commences with 
a good chapter on the conditions, financial and 
economical as well as physical, under which a 
hydro-electric development project may be con¬ 
sidered feasible. Then he proceeds expertly to 
the theoretical aspect of the matter, surveying 
the field of hydrology and hydraulics, explaining 
the nature and purpose of structural features and 
plant eqiiipment, winding up with a section of 
500 pages (nearly half the contents of the whole 
work) on hydro-electrical installations in India, 


and a few notes on management. Among the 
installations described are the Tata, Gauvery, 
Kashmir, Mandi and Andhra. 

There is, in fact, an immense amount of informa* 
tion comprised in the sixteen chapters of which 
the work is composed, a good deal of it quoted 
from various sources, with the limits of quotation 
not always dearly defined. The index is moderately 
good. The print is bold and readable, but a number 
of typographical errors are in evidence. The 
photographic illustrations might be clearer and 
some of the diagrammatic figures are blurred - 
The block on page 846 is upside down! In 
comparison with other publications of similar 
origin, the production is apparently up to Indian 
printing and book-binding standards, but there is 
certainly scope for improvement in these respects. 
Taken as a whole, the work should achieve its 
purpose as a serviceable manual for the Indian 
student, and, indeed, be of undoubted value for 
general reference. B. C. 


Keeping Pace with Physics 


The Physical Society 

Reports on Progress in Physics, Vol. 3. General 
Editor : Allan Ferguson. Pp. iv-}- 394. (London : 
Physical Society, 1937.) 20*. net. 


T HE annual output of papers in physics, in¬ 
cluding certain branches of electrical science, 
is at least six thousand. Few if any libraries con¬ 
tain all the original journals, and the time taken 
up by research, teaching and administration leaves 
far too little for the physicist to deal unaided with 
the bulk and diversity of published papers. 
Monthly classified abstracts are given in Science 
Abstracts and in Pkysikalischen BerichU . The 
subscriber to these journals receives each month 
about 480 fragments of physics in the making, 
from which he selects the few relevant to his own 
work and uses them as a guide to the original 
papers. Some kind of co-ordination of the results 
of the remainder of papers is needed by all who 
wish to keep pace with current physics. 

The Physical Society's “Reports" are designed 
to cover most branches of physics at yearly 
intervals, and some special topics after longer 
periods. This third volume maintains the high 
standard of the two previous volumes without 
quite solving the two difficult problems of uni¬ 
formity of treatment and freedom from over- 
lapping. For example, sound is covered by an 
excellent 24-page article giving 78 references. The 
fdllowb^ article on the measurement of noise 
occupies 13 pages, givcs no references, is written 


in the style of an advanced popular science lecture 
and overlaps the sixth section, technology, of the 
previous article. Each article is excellent of its 
kind, but the standard of previous knowledge 
needed to read the two is quite different. The 
overlapping is no mere repetition, but is wasted 
when the volume is used for reference, as there is 
no index. Contributors, unable to meet and discuss, 
cannot be held responsible for these two charac¬ 
teristics of the reports, but an editorial committee 
could perhaps help by issuing more detailed 
instructions formulated to guide the individuals. 

Since the reports can be prepared only by 
experts, any avoidable overlapping is a waste of 
part of the world’s science man-power. From this 
broader point of view overlapping with independent, 
publications is also to be avoided. For many years 
the Chemical Society in its “Annual Reports’* has 
issued excellent reports on crystallography. Why 
then has Another group of workers been set the 
task of preparing for this volume another inde¬ 
pendent report in which the same subject is 
covered, as it happens, less adequately ? The 
Chemical Society “Reports’* deal also with radio¬ 
activity and sub-atomic phenomena. If it be urged 
that the reports are prepared from different points of 
view, it may equally well be urged that if physical 
aspects of phenomena are relevant to chemistry, 
then chemical aspects are relevant to physics. 

At present, to keep pace with physics it is 
necessary to consult the “Reports 0 of the Physical 
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and Chemical Societies, the Reviews of Modern 
Physics, Chemical Reviews and Die Physik . With 
the persistence of the Government restrictions 
placed upon science, German periodicals will 
become less and less important. To avoid duplica¬ 
tion it is therefore necessary to secure co-operation 
between only English-speaking societies. 

The Physical Society is already broadminded 
enough to adopt in its Proceedings an indexing 
system designed to help in the international co¬ 


ordination of knowledge. Is it too much to hope 
that the Society will also try to secure the co-opera¬ 
tion necessary to present an annual report holding 
a unique position in journals published in English ? 
Even the present “Reports” are indispensable in 
any science library, and readers are heavily in¬ 
debted to the many individual contributors who 
have had to sacrifice some of their research effort to 
carry out the arduous task of digesting hundreds 
of research papers. W. H. Gkorgk. 


Light in the Service of Man 


AUgemeine Photochemie: 
ein Hand- und Lehrbuoh fur Studium und 
Forschung fiir Mediziner, Biologen, Agrikultur- 
cheraiker, Botaniker, usw. Von Prof. Dr. J. 
Plotnikow. Zweite, umgearbeiteto und erweiterte 
Auflage. Pp. viii +909. (Berlin und Leipzig: Walter 
de Gruyter und Co., 1936.) 28.60 gold marks. 

EOF. J. PLOTNIKOW, who has considerable 
experience in theoretical and applied photo¬ 
chemical research, has dealt with different aspects 
of photochemistry satisfactorily in this treatise 
under notice. He has divided the subject-matter 
into four sections, namely : (1) sun and mankind ; 

(2) interaction of matter and radiation energy ; 

(3) statics and dynamics of light reactions; 

(4) different reactions caused by light. 

In the first section, the characteristic properties 
of different radiations (for example, infra-red, 
visible, ultra-violet, etc.) and the problem of sight 
are described in detail. In the same section, the 
subject of nutrition in the future has been considered 
in an interesting manner from the point of view 
of the photochemist. A brief historical account of 
the development of photochemistry from ancient 
times appears at the end of this part. 

In the second section, the laws of light absorp¬ 
tion, reflection and scattering, the phenomena of 
fluorescence, phosphorescence, bioluminescenoe, 
etc., the laws and mechanism of photochemical 
reactions, temperature coefficient, quantum yield 
and allied problems, are discussed. It is interesting 
to note that the summary of quantum yields of 
different photochemical reactions recorded on pages 
230-231 shows that the Einstein law of photo- 
ohemic&l equivalence fails in the majority of 
reactions investigated so far. This fact has also 
been emphasized by the reviewer. 

The mathematical aspect of photochemistry is 
considered in the third part of the book. The 
experimental technique of photochemical reactions, 
which has been considerably developed by Prof. 
Plotnikow and co-workers, is also discussed in this 


section. Cases of photochemical catalysis and 
equilibrium and the relation between the intensity 
of the incident radiation and the velocity of 
photochemical reactions have also been included. 

In the fourth part, the author describes briefly 
numerous photochemical reactions involving in¬ 
organic and organio compounds. Most of the litera¬ 
ture in photochemistry has been condensed in this 
section, which also contains a good account of the 
mechanism of photosynthesis in plants and the 
function of chlorophyll. Photolysis and photo-oxi¬ 
dations are also adequately considered. At the end, 
work on the sensitization of photographic plates and 
films to various parts of the spectrum iB summarized: 
to the infra-red radiation by neocyanine, krypto* 
cyanine, xenocyanine, etc. ; to red by dicyanine ; 
to orange red by pinacyanol, nigrosin, chlorophyll, 
etc.; to orange by pinacbrome, cyanine, ortho- 
chrome-T, methyl violet, ethyl violet, etc.; to blue 
green by uranine, acridine yellow, etc.; to ultra¬ 
violet by sodium salicylate (alcoholic solution), 
‘Vaseline* (acetone solution) and other fluorescent 
substances. A brief account of the phenomenon of 
desenritization of photographic plates and films 
with phenosafranine and allied compounds dis¬ 
covered by Liippo-Cramer has also been included. 

As light is utilized in the production of food 
materials in plants, in nitrogen fixation and in 
other processes in the soil, in photography, in title 
production of vitamin, in the treatment of disease 
and in the preservation of health, in the large-scale 
sterilization of water and milk, in the detection 
and testing of different materials, etc., photo¬ 
chemistry is of necessity engaging the attention of 
numerous workers all over the world, and several 
important books on this topic have recently 
been published. The present comprehensive work 
by Prof. Plotnikow is a valuable contribution to 
knowledge and should be widely read bychemiste, 
physicists, biologist*, agrioulturiste, mwlic^l men 
and others interested in this aubject/whieh has 

grwt poMiWitiw. . r; , V / 
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Soil Erosion and its Control 
By Prof. Q. C. Ayres, (McGraw-Hill Publications in 
Agricultural Engineering.) Pp. xi + 365. (New York 
and London: McGraw-Hill Book Co., Inc., 1936.) 21s. 

One of the effects of the recent world depression has 
been to focus attention on problems of soil erosion. 
This has been the case particularly in the United 
States of America. The preceding years of high 
prices had led to a rapid expansion of mechanized 
farming, thereby reducing the man-power required 
to farm arable land. So long as prices ruled high, 
little notice was taken of the diminishing returns 
obtained from such expansive and continuous crop¬ 
ping, but as soon as the bottom fell out of the market, 
farmers discovered, almost overnight, that they 
could no longer oarry on. 

It was soon mado clear that this was largely due 
to soil erosion and that the damage thus caused was 
increasing at an alarming rate. Whereas in 1910 it 
was estimated that ten million acres of farm land 
wore ruined and abandoned, this figure had increased 
by 1935 to between thirty-five and fifty million acres. 
For years previously that “tireless little band of 
erosion technicians’* to whom this book is dedicated, 
had been as a voice crying in the wilderness, and it 
required the effects of the depression forcibly to 
bring the position to the notice of the administration, 
which lost no time in forming this band of workers 
into the nucleus of a Soil Conservation Service. This 
Service, besides continuing research, was able to 
find employment for largo numbers of farm workers 
and other unemployed in an endeavour to control 
soil erosion. 

Since the initiation of this Service, much has been 
published in the form of bulletins, leaflets, etc., on 
soil erosion and its control. The author of the present 
work has collected and arranged this information 
under suitable headings, and the diagrams, tables, 
charts and numerous illustrations add much to the 
value of the text. Though based entirely on American 
experience and American fanning conditions, the 
book should prove of value to those in other lands 
where somewhat similar problems and circumstances 
prevail. 

Revisiting my Pygmy Hosts 

By Paul Schebesta. Translated from the German 
by Gerald Griffin. Pp. 283+31 plates. (London: 
Hutchinson and Co. (Publishers), Ltd*, 1936.) 18s. net. 

Aram two visits to the pygmies of the Congo in 
1930 and 1930, Dr, Sohebesta found himself con¬ 
strained to pay them a third visit to obtain supple¬ 
mentary data. On this occasion his objective was 
in the area of Lake Albert and his hosts the Bambuti, 
as they ©all themselves. Ho has thus completed the 
tour of both the eastern and the western pygmies. 


and the pygmy hunter supplies it: in turn, the 
pygmy needs bananas and vegetable produce, which 
is obtained from the negro gardens lacking in the 
pygmy culture. 

Dr. Sehebesta’s lively picture of his relations with 
his pygmy people affords his readers an opportunity 
of appreciating their mentality. He has also taken 
full advantage of his informal method of description 
to demonstrate the actual working of their social 
and cultural organization and their magico-religious 
beliefs. The author is more than ever convinced 
that the culture of the pygmy is of purely forest 
origin, and that they are its aboriginal inhabitants. 

Exerrices d'analyse 

Par Prof. Gaston Julia. R6dig6s par Dr. Georges 
Bourion. Tome 4 ; Equations aux d6riv6ee partielles 
du premier ordre. Pp. v + 230. (Paris : Gauthier- 
Villars, 1935.) 60 franca. 

This is the author’s fourth volume of exercises in 
analysis. It is devoted mainly to partial differential 
equations of the first order, and consists of a dis¬ 
cussion of some 55 problems taken from examination 
papers set at the Sorbonn© for the Certificate in 
Calculus and from Part II of Edouard Goursat's 
“Courso in Mathematical Analysis”. The questions 
selected range from total differential equations to be 
solved by Bertrand’s method, to simultaneous 
systems and problems in geometry involving partial 
equations. The solutions are not only complete, but 
also are characterized by their clarity and oleganoe. 
In nine oases, alternative methods, geometrical and 
analytical, are considered, whilst problem 53 is 
provided with three solutions. Relevant extensions, 
particular oases and applications are also indicated 
wherever possible. 

To teachers and students of differential equations, 
this book should be extremely valuable. 

F. G. W. B. 

A Marriage Manual: 

a Practical Guide-Book to Sex and Marriage. By 
Dr. Hannah M. Stone and Dr. Abraham Stone. 
English edition edited, and with an Introduction by* 
Michael Fielding. Pp. 352. (London : Victor Gollancz, 
Ltd., in conjunction with John Lone, Tire Bodley 
Head, Ltd., 1936.) 7s. 6d. 

The admirable little work by Dr. Hannah M. Stone, 
medical director of the Birth Control Clinical Research 
Bureau of New York and Marriage Consultation 
Centre, and Dr. Abraham Stone, surgeon to the 
Sydenham Hospital and director of the Marriage 
Consultation Centre, is written in the form of imag¬ 
inary conversations between a physician and a 
young couple about to be married. The subjects on 
which the pair seek enlightenment are fitness for 
marriage from the psychological, sexual and eugenic 
points of view, the anatomy and physiology of the 
sexual organs, fertility and sterility, prevention of 
conception, venereal diseases, the art of marriage 
including the technique of coitus, psychical and 


In this story of hk sojourn among the little people 
of the forest, the author has purposely omitted any 
formalaccount of organization and culture where 
itdoes hot d^er from that described in hk earlier 
work. Hero again negroee and pygmiee live in a 
relation in which each supplies something lacking 
in the eoonomy of the other* The negroes used meat 


somatic incompatibilities and health in marriage. A 
bibliography of recent English end American litera¬ 
ture is appended* 
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Noise and the Nation* 

By Dr. G. W. C. Kaye, O.B.E. 


S imultaneously with the remarkable 

growth of applied acoustics, there has 
gradually developed in Great Britain a public 
consciousness of the insidious growth of the social 
evil of needless noise—a pernicious by-product 
attributable in great part to an increasingly 
mechanized civilization. With this growing realiz¬ 
ation, the nation is beginning to demand and to 
receive protection against the nuisance of out¬ 
rageous noise whether generated by private or 
public bodies. It is looking for ways and means 
of mitigating excessive transport noises, particu¬ 
larly on the road and in the air, and it is seeking 
to know why in modem houses or flats it should 
not be accorded adequate privacy against the 
natural, though sometimes unreasonable, noiseR of 
neighbours. 

The Measurement of Noise 

It is common knowledge that most noises are 
complex in character, containing a variety of 
components which may be distributed over the 
entire auditory ranges of frequency and intensity. 
Such a physical constitution lends itself to objec¬ 
tive measurement and analysis, but apart from the 
psychological aspects, there are subjective factors 
of prime importance to the listener, namely, pitch, 
timbre and loudness, and these sensations are not 
readily appraisable, Experience indicates, however, 
that while the composition of a noise is not to be 
ignored, sheer loudness is the determining factor 
in most cases of annoyance caused by noise, so 
that the problem largely resolves itself into the 
correlation of the sensation of noisiness (as assessed 
by the ear) with the associated energy, which can 
be quantitatively measured by physical instru¬ 
ments. 

Let us first consider the measurement of acous¬ 
tical energy. For the purpose, we need an intensity 
meter, this commonly consisting of a microphone 
and amplifier together with a suitable rectifier and 
indicator. Moving-coil or ribbon microphones are 
sometimes employed* though for fundamental 
work the condenser or the crystal microphone is 
preferred despite the lower sensitivity. What¬ 
ever the microphone used, It is usually calibrated 
by direct interchange comparison under appropriate 

•fwmllM prmidiQntiftl ftddieai to Section A (Mathematical and 
of th* British Amotiattao, dsjhwed at Nottingham 

an Sspfcwnlw S. 


conditions with a standard (pressure) microphone 
of the condenser type, which in turn has been 
fundamentally calibrated in absolute units by 
means of either the Rayleigh disk or the piston- 
phone. 

The Rayleigh disk depends for its operation on 
the tendency of a small thin glass disk suspended 
from its edge by a fine fibre to set itself at right 
angles to a sound field. The torsional constants 
of the system and the degree of deflection of the 
disk afford the sound particle velocity, the corre¬ 
sponding sound pressure being calculable from 
the known relations in the field. The measure¬ 
ments are made either in a stationary-wave pipe 
or in a room with highly absorbent walls. 

The piston-phone, which measures sound 
pressures directly, consists essentially of a small 
cavity, one face of which is closed by the dia¬ 
phragm of the standard microphone, the opposite 
face consisting of a small piston connected to the 
moving coil of a loudspeaker unit. The amplitude 
of motion of the piston, when it is set in vibration, 
is measured optically and enables the correspond¬ 
ing sound pressures in the cavity to be calculated. 

So much for intensity measurements. As 
regards the associated loudness levels, we turn to 
auditory diagrams of the ear, such as those of 
Fletcher and Munson. The various loudness con¬ 
tours for pure tones of different frequencies show 
that while loudness and energy are manifestly 
related, the two do not normally keep in step, 
particularly for notes of very high and very low 
frequencies. At feeble intensities, the ear exer¬ 
cises pronounced selective preference for notes of 
medium frequency, and it is only at high inten¬ 
sities that equal increments of energy produce 
even approximately equal increments of loudness. 
Furthermore, the thresholds of hearing are much 
higher for high and low frequencies, so that the 
corresponding ranges of intensity with which the 
ear can deal are more restricted than for notes of 
medium frequency. The situation is worsened in 
the case of complex sounds or noises since the 
loudness is affected by their character, there befog 
in general no simple relation between the loudness 
of a noise and the energy-loudness characteristics 
of its several components. It is evident that an 
energy meter, such as a microphone 
cannot unreservedly be used as a direct measurer 
of loudness. ‘ 
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The Decibel and the Phon 

The next step in the measurement of noise is to 
equip ourselves with units and standards of loud¬ 
ness. In this connexion, we have to cater for the 
enormous intensity range of the ear, particularly 
for notes of medium frequency, where the greatest 
intensity that can be tolerated (the threshold of 
pain) is some 10 million million ( 10 w ) times that 
corresponding to the threshold of hearing. In 
such circumstances, we turn, as always, to a geo¬ 
metrical rather than an arithmetical scale, and 
the unit adopted for the purpose is the bel, which 
is a ratio signifying a 10 -fold increase in intensity, 
power or energy. Two bels signify a 100 -fold 
increase, three bells a 1000 -fold increase, and so on. 

Equipped with such seven-league boots, and 
starting at a zero approximating to the threshold 
of hearing, we can traverse the entire auditory 
intensity range for a medium-frequency note in 
as few as thirteen geometrically progressive steps. 
But the steps are too big for practical convenience 
and so it is usual to speak of a range of 130 decibels , 
which provides a serviceable energy scale. Arith¬ 
metically, a decibel (db.) denotes approximately 
a 5/4 energy increase (that is, antilog 1/10), two 
decibels a (5/4) a increase, three decibels a 
(5/4)* a* a 2-fold increase, ... 10 decibels a 
(5/4) 1 *— a 10-fold increase, that is, ft bcl. More 
generally, two similar sounds of intensities I and 
/„ and corresponding acoustical pressures p and p 0 
are said to differ in intensity by n decibels when 

n - 10 log lP (7// 0 ) 
or n « 20 log 10 (pjp 0 ) 

If I 0 or p Q corresponds to some selected zero, then 
n becomes the number of decibels above that zero 
level. 

Thus provided with an acoustical intensity 
scale, we can proceed to set up a loudness scale 
whioh is based on the aocepted ability of the 
average individual to compare and match loudness. 
To this end (just as in photometry we make use of 
a standard candle) we need a standard sound ; 
and for the purpose a pure reference tone is chosen 
which, on the British Standard Scale, has a fre¬ 
quency of 1000 cycles per second. Wo also require 
a zero of loudness at or near the threshold of 
hearing, and this is arbitrarily adopted as corre¬ 
sponding to a pressure of 0*0002 dyne per sq. cm. 
If now we operate the reference tone by succes¬ 
sively increasing decibel steps of energy, the 
associated changes of loudness are expressed in 
numerically identical steps on a scale of phon*. 
That is, if the reference tone is excited by an 
Intensity at # decibels above the aero, the loudness 
is aphons. The equivalent loudness of any other 
sound or noise is evaluated by matching it by ear 


under specified conditions against the suitably 
adjusted reference tone, the numerical value of 
the latter in phons then giving the equivalent 
loudness of the sound to be measured. Thus by 
this procedure we have set up a subjective scale 
of equivalent loudness, the unit being the phon. 

It happens that a phon corresponds roughly 
to the smallest difference of loudness which can 
be detected by alternate listening, in the oase of a 
sound of medium frequency and moderate loud¬ 
ness, Experience shows, too, that for many loud 
noises of common occurrence the loudness level in 
phons is approximately equal to the intensity level in 
decibels—a convenient relation for many purposes. 

A number of different zeros of loudness have 
unfortunately been employed in the past; for 
example, 1 millidyne per sq. cm., which results in 
numerical values of loudness some 14 phons less 
than with the British Standard zero. In Germany 
the phon is based on a zero of 0*0003 dyne per 
sq. cm., which is equivalent to a 4 db. difference 
from the B.S. zero. As, however, a different 
method of listening is employed, the slight dis¬ 
crepancy between the two scales is not known 
exactly. The American scale agrees with the 
British, except that in the United States it is 
customary to use the decibel not only for expres¬ 
sing intensity measurements, but also for loudness 
levels, it being implied in the latter case that the 
decibel figure quoted refers to the energy level 
(above the arbitrary zero) of the standard tone 
when it matches the sound to be measured. As 
already mentioned, the British Standards Insti¬ 
tution recommends that for greater clarity the 
decibel should be restricted to energy ratios ; and 
in its definition of the phon, the Institution kept 
open the way for eventual international agreement 
on the unit of equivalent loudness. 

Happily such agreement came about at an 
international conference held in Paris last July, 
when it was unanimously agreed that the decibel 
and the phon should be adopted respectively as 
international units of intensity level and equiva¬ 
lent loudness, full agreement being secured on 
questions of the reference tone (1000 cycles per 
second), the reference zero ( 0*0002 dyne per 
sq. cm.) and the technique of listening. All these 
matters are in accord with the definitions in the 
acoustical glossary of the British Standards 
Institution. 

Noise Meters 

Subjective noise meters .—Subjective noise meters 
depend on the equality matching of the loudness 
of a noise, as heard by the ear, with a reference 
tone (usually a pure tone of specified frequency 
and of graduated intensity) as heard in a telephone 
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earpiece held tightly against one ear, The reference 
tone may be produced by an electric buzzer, 
valve oscillator or other means, various frequencies 
(for example, 1000 or 800 cyoles per sec.) or mixed 
tones being used in commercial instruments. The 
usual Barkhausen technique involves simultaneous 
listening to the noise and the reference tone, but 
experience indicates that inconsistencies which 
are found to arise in aural measurements tinder 
such conditions are largely resolved when the two 
sounds are heard alternately for periods of not 
less than a second. Such a technique has been 


unexpected or single impulsive sounds, the aural 
assessment presents great difficulties to the average 
observer. 

Objective noise meters .—The problem of the 
designing of objective sound and noise meters, 
which has received muoh attention both in Great 
Britain and abroad, is of considerable complexity. 
The ideal aimed at by objective meters is to be 
able to measure every type of sound and noise on 
the subjective scale of phons, that is, to simulate 
the selectiveness and response of the average ear 
in all circumstances. 

The various objective meters 
on the market all consist 
essentially of a pressure micro¬ 
phone connected to an ampli¬ 
fier provided with calibrated 
control, followed by some type 
of rectifier and an output in¬ 
dicator. As a first essential, 
objective meters are constructed 
to give the same reading for 
a range of steady pure tones 
which sound equally loud to 
the ear whatever the frequency. 
This is achieved by intro¬ 
ducing into the amplifier elec¬ 
trical networks designed to 
modify the shape of the 
frequency characteristic so that 
it imitates the ear sensitivity 
at selected loudness levels. If 
the network is omitted, the 
meter measures intensity levels. 
Objective meters should be 
further designed to simulate 
the salient characteristics of 


Approximate Loudness levels of common noises . 

B.S Loudness scats of phone. 


Proximity of aeroplane engine < 

Proximity of rivet my 
or loud pneumatic drill 

Proximity of loud motor heret < 

Noisy lorry (SO m p.h) at tO ft 

Qiitst oar (SO m.pb.)at tOft 

Loud conversation 

Quiet conversation 
Quiet eteetne motor at S ft 
Tearing of paper at 9 ft 
Ttektnq of watch at S ft 


Phons 



Near threshold of pain 


In printing pres* room 

In busy machine shop, pump house etc. 
In tube train; uundotu open 
fn busy typing room 
fn express train : window open 

in busy main street 


in quiet saloon car (JOm.p.h.) 
tn suburban train; window open 
in quiet residential street 


per oq cm 


;} 


¥204 


•10 


> 0-1 


in extremely quiet room 
Near threshold of hearing 


Fig. J. 


facilitated by Churcher in a subjective meter 
employing two earpieces, so that either the noise 
or the reference tone can be heard in turn using 
both ears simultaneously. 

Subjective meters are useful for certain pur¬ 
poses, but the aural judging of equality of 
loudness of the reference tone and of a noise 
very different in character is not always easy. 
Observers are found to differ widely in their 
judgments, and the same individual is not always 
consistent. The accuracy of appraisement of 
a single observer is normally low (say 5 phons), 
and a team of trainedobaervers is essential for 
paridoa {aoy 2 phons). In the oase of 


In wry 9 m.t room the ear in dealing with either 

steady or impulsive Bounds. For 
example, the ear does not 
record Ml strength until a 
steady sound has persisted 
for about one-fifth of a second, 
and in the case of pulsating 
sounds, the inertia of the instrument has to be 
of the right order to give readings corresponding 
to average aural appraisement. 

There can be little doubt that the future of 
sound or noise measurement, from a practical 
point of view, lies with the objective meter. 
Even in its present state of development, its 
practical convenience often outweighs its limita¬ 
tions. It is free from personal bias, rapid in 
action and direct reading, and can be. pot 
into the hands of an untrained observer. Further* 
more, as a dial instrument, it is well adapted 
to the enforcement of regulations or 
cations. 
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Noxse-Lbvbl Measurements 

In connexion with problems of noise abatement, 
the National Physical Laboratory has made 
measurements and analyses of many noises of very 
varied origin. The positions which some of these 
noises occupy in a scale of phons are shown in 
Fig. 1, the upper half of which includes various 
noises the abatement of which would be acceptable 
in many circumstanoes. This is illustrated by the 
homely test which most of us apply as a test of 
background of noise, namely, the ease with which 
conversation is possible. At 60 phons, conver¬ 
sation is ‘comfortable’; at 90 phons, difficult; 
and at 110 phons, virtually impossible. 

Among the noise problems on which the Lab¬ 
oratory has been consulted in recent years, are 
the mitigation of the noises associated with 
aeroplane cabins and engine-testing factories, 
trains, ships, tube railways, buses, motor horns, 
pneumatic drills, printing works, transformer sub¬ 
stations, cathedrals, assembly halls, business 
offices, fiats, miniature rifle ranges, building 
operations, and so on. Assistance is also being 
given in connection with the Horae Office experi¬ 
ments on air-raid warnings. 

The loudness of a noiso depends, of course, on 
its remoteness and to a less degree on its environ¬ 
ment. The inverse square law appears to be 
followed fairly exactly in the open for average 
sounds such as those of motor vehicles. In a 
room or a tunnel, the law does not hold and a noise 
sounds louder than it would outside, owing to the 
building up of the sound level by multiple reflec¬ 
tion. Similar conditions prevail in a narrow busy 


street and contribute to the noise discomfort of 
the occupants in the upper stories, though to a 
pedestrian the noise of, say, a passing car is but 
little louder than in an open space. Incidentally, 
drivers of cars are familiar with the sudden access 
of high-pitched components from the engines, 
exhausts or tyres of their cars as they pass reflect¬ 
ing walls or fencing or even minor way-side objects 
such as tree trunks or telegraph poles. 

One has also to remember that the path of a 
sound may appreciably modify its composition. 
For example, the high-frequency components may 
be abnormally reflected or absorbed as compared 
with lower ^notes which tend to pass through or 
round obstacles. Even in the open, a hedgerow 
or a barrage of trees may, to a limited extent, so 
serve as a muffler of traffic noise. The high- 
pitched components of a sound may further be 
selectively enfeebled in passing over different types 
of ground, for which the sound absorption may be 
three or four times as much for high notes as for 
low. To judge by experience, the absorption 
figures for newly fallen snow must be rather high, 
though I am not aware that they have been 
measured. High-frequency components may also 
be selectively absorbed by the air itself if it is 
humid. Knudsen has shown that the effect is due 
to interaction between the oxygen and water 
molecules, the nitrogen playing no part. Inci¬ 
dentally, he estimates that if we lived in an 
atmosphere of oxygen at a humidity of about 
20 per cent, the high notes of the violin and piccolo 
would be completely inaudible 50 yards away. 

(To bo continued.) 


The Sex Ratio 


By Prof F. 

T HE subject of the numerical proportions of 
the sexes in a population necessarily appeals 
to so many interests that it is not surprising to 
find that considerable attention has been paid to 
it. But so complicated are the problems that 
duster around it that even yet our understanding 
of the significance of the sex ratio is still very 
incomplete. Becent developments in oyto-genetdes 
hate removed many of the difficulties that have 
surrounded fchissubject, so that it is possible now 
to reexamine the problem more hopefully. 

The Itegistrar-General’s Report for 1935 shows 
that tbe secondary sex ratio was 105:100 ; that 

•XMB tte' rmldwtu tor MKm D <3oolo«r) or the 

Mas AmcMbB, MmM it rtotttatfaa on feptmtwr *. 


A. E. Crew 

the sex ratio among those babies who died during 
the 7th-9th months of intra-uterine life was 
110 :100; that there is a remarkable swing in 
the sex ratio, a numerical preponderance of males 
amongst the earlier age groups of the population 
giving place to a numerical equality of the sexes 
amongst the 15-19 year olds, whilst amongst the 
20-24 year olds the females actually begin to out¬ 
number the males; and thereafter, as age group 
succeeds age group, this female numerical ascend¬ 
ancy progressively increases until, among the 
85’g and over, there are more than twioe as many 
women as men. 

This swing in the sex ratio from high to very 
low is shown to be the result of a sexually selective 
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mortality, for the mortality tables make it dear 
that at all ages relatively more males are removed 
from the population by death. 

A ^consideration of these and similar facts 
ultimately leads to the conclusion that in the case 
of man, for some reason or other, the male, 
in virtue of his maleness, is less viable than the 
female, and that, in unfavourable circumstances, 
both pre-natally and post-natally, the male, 
because of this greater inherent fragility, suffers 
more easily and more severely than does the 
female, and is removed from the population 
by death in greater numbers. Furthermore, since 
this selective elimination of the male occurs before, 
as well as after, birth, it follows that the primary 
sex ratio is probably considerably higher than the 
secondary sex ratio. 

A comparison of the secondary sex ratio in 
different countries, in town and country, as 
affected by migration, amongst legitimates and 
illegitimates, amongst whites and coloured, living 
under the same conditions, in different social 
strata, and in its relation to infantile mortality 
would seem to show that the whole course of sex 
mortality in pre-natal life, in infancy, and in all 
subsequent age periods is consistent with the view 
that the male in man is the inherently weaker 
sex, more prone on account of his relative con¬ 
stitutional weakness to developmental anomalies, 
to oongenital debility and to death from diseases 
of all kinds. 

Male must be contrasted with female in an 
attempt to discover the cause of this, and a study 
of the sex ratio in other mammals, birds and insects, 
wild and domesticated, both in the open and 
under the controlled conditions of experimental 
tion, must be made, for, in this matter of the 
sex ratio, to know only man is to understand 
nothing. 

Male differs from female in genetic constitution. 
In the case of man the male is the heterogametic 
sex. This being so, it follows that in the homo¬ 
gametic female a mutant recessive gene in one X 
can be cancelled out by its wild-type dominant 
allele in the other, whereas the same recessive 
gene in the single X of the heterogametic indi¬ 
vidual is unchecked and unrestrained and is 
expressed to produce its full effect. Upon this 
Arm basis of ascertained fact, the sex-linked lethal 
theory, whioh seeks to account for the sexually 
selective mortality and the swing in the sex ratio, 
has been built. 

It is dear that genetic lethals exist in consider¬ 
able numbers in all animal and plant stocks that 
have been subjected to genetioal experimentation. 
They are genes which can be mapped and which 
hate an effect upon the seoondmy sex ratio that can 
be predicted. But since differences in chromosome 


constitution may imply more than a difference 
in respect of sex-linked lethals, they may also 
mean a difference in genic balance. It may be 
that this difference is itself the cause of unequal 
mortality, though it is difficult to regard the male 
as being less well-balanced gemcally since he has 
endured as long a course of selection as has the 
female, and it would be expected that dosage 
compensation would ensure a proper balance in 
each sex regardless of dosage ratios. 

There are other genetic differences between the 
sexes which are sex-limited and not sex-linked. 
It is established that many defects and derange¬ 
ments in man, formerly regarded as recessives, 
are partial irregular dominants, and that many 
of these are more often and more completely 
expressed in the male than in the female. Many 
characters previously regarded as sex-linked are 
now known to be sex-limited, being expressed 
only in the male. 

There are other differences, metabolic and 
physiological, which quickly appear in develop¬ 
ment and which give rise to endocrinological 
differences which, when once established, take 
charge of the further differentiation and the 
maintenance of sexuality in the higher forms. 
The initial genetic constitution would seem to 
determine which of two alternative types of 
differentiation shall occur and, with the incoming 
of the gonad and the rest of the endocrine system, 
maleness or else femaleneas becomes finally and 
firmly established. These two states are to be 
distinguished by sustained differences in oxidation 
rate. Experiment has shown that the higher 
metabolic rate of the male renders him less resistant 
to unfavourable conditions and more prone to 
death. 

A survey of what is known of the sex ratio 
amongst livestock and laboratory animals shows 
that, in general, the male amongst them shares 
with the male of man a relative frailty and endures 
a selective elimination both before and after birth. 

The figures for birds are somewhat confusing. 
As a whole, they seem to show that it is the 
heterogametic sex (the female in birds) upon which 
death falls more heavily pre-natally. If this is so, 
it can at once be decided that in the heterogametic 
mechanism itself a factor of importance is to be 
found. 

As a general rule, the males of all groups, except 
those derived from wide crosses in whioh genic 
balance is more likely to be unusual, appear to 
show a relatively low viability, irrespective of their 
homo- or heterogamety, and the difference in 
the death rates of the sexes appears to be as much 
correlated with sexuality itself as with any par¬ 
ticular type of chromosome or gene equipment. 
That this should be so is 
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when the relative reproductive values of the 
sexes are compared. The major task of one 
generation of gamete producers is the production, 
economically and efficiently, of a succeeding 
generation that numerically will be iu harmony 
with the conditions and resources of the habitat. 
That of the females of a generation is the pro¬ 
duction of the requisite number of ova ; that of 
the males the production of spermatozoa in num¬ 
bers sufficient to make the fertilization of every 
available egg highly probable. The number of 
spermatozoa required will be determined by many 
factors—for example, the variety of the fertiliza¬ 
tion process, the pre-natal and post-natal rela¬ 
tions of mother and offspring, the relationship of 
male to female in respect of parentage. If the 
male is merely a fertilizing agent, then economy 
and efficiency are observed if the male dies in coitu 
or is for other reasons shorter-lived than the 
female, so long as there are more or less equal 
numbers of males and females of the age when 
fertilization occurs. If the male is ooncerned with 
the protection of and food-finding for the female 
and her young, then the length of life of the male 
might be expected to be related to the duration 
of the period of dependency of the young upon 
the parents and of the female upon the male, and 
it might reasonably be assumed that when the 
male has served his purpose he would be removed 
so that savings in food energy could be effected 
and used for further reproduction. 

Reference has already been made to the fact 
that in the Registrar-General’s Report for 1935 
the sex ratio most nearly approached equality 
amongst those in the population agod 15-19 years. 
In the Report on the Census of Scotland, 1931, 
table 31, voL 2, it is seen that in this human 
population, though between the ages of 0-14 there 
were more males than females and between the 
ages of 20-100 there were more females than 
males, the sex ratio of those in the population 
between the ages of 15 and 19 years was equality. 
It can be stated, therefore, that in the case of 
these human populations, the sex ratio is equality 
only amongst those who stand at the threshold 
of their reproductive prime. This fact is surely 
not without significance. The age group in which 
the sex ratio is equality consists of those who, 
biologically if not socially, are newly equipped for 
ardent reproduction. Amongst them there is no 
surplus: there are equal numbers of males and 
females. If, during the biological evolution of 
man, pair-mating attached to itself a definite and 
positive value, it would be expected that all the 
luechaiKisme concerned in the establishment of a 
of hear equality among the 14-19 age 
group would, through selection, come ultimately 
to be related hamoniously to this end. 


Implied in this suggestion is yet another: that 
in the case of any population of living things and 
under the conditions that exist in any given place 
and at any given time, there is an optimum sex 
ratio amongst those of the ages associated with 
the fullest expression of the reproductive function, 
and that through selection all the mechanisms, 
whatever they may bo, which influence this are 
fashioned into harmony with this ‘reproductive’ 
sex ratio. It is necessary, therefore, to discuss the 
meaning in biological philosophy of mutation, 
sex and heterogamety, all of which are intimately 
concerned. 

Mutation is a mechanism that has beoorae 
adapted and elaborated for the provision of material 
possibilities of evolutionary movement. It takes 
the form of the replacement of one gone by an 
allelomorph—the substitution of a gene that, 
having been tested and found worthy, has come 
to be in harmony with the rest of the genotype, 
and through this with the conditions of the ex¬ 
ternal environment, by another, the merits of 
which have yet to be determined. More often than 
not, therefore, mutation implies a disturbance of 
an equilibrium within the genotype itself, and 
between this and the external environment. It is 
usual, therefore, to find that mutation leaves the 
genotype less in harmony with the existing external 
conditions than was that which it has replaced. 
Mutation, the inception of a new heritable varia¬ 
tion, thus usually equips its possessors with a 
handicap, imposing on them a disadvantage that 
can range from inconvenience to complete lethality. 

Sex is the mechanism that has become adapted 
for the dispersal of a mutant gene amongst a 
population. Through its exercise a new gene can 
become incorporated into a variety of genotypes, 
and thus given the opportunity of finding itself 
associated with other genes with which it can 
interact. It is established that the quality of the 
action of a gene is largely determined by this 
interaction with others, for, as judged by its effects 
upon the life processes of the zygote, it oan exhibit 
disadvantageous properties when in one gene 
association, advantageous when in another. For 
the quiet dispersal of a mutant gene in this way 
it is necessary that it should be recessive, initially 
at least, to the gene that it has displaced, for 
then it can pursue a oryptomeric existence for & 
considerable period of time. 

If the great usefulness of sexuality lies in the 
opportunities it provides for variety in genereoom- 
bination and for the exercise of selection, then its 
advantages will be best exploited when, among 
those about to reproduce, there is a sex ratio of 
equality* This observation would not seem to 
apply to those instances in which gene combina¬ 
tions that aie common or are exceedingly tare are 
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concerned, but S set ratio of equality among the 
parents Would seem to provide the greatest variety 
of recombinations in the offspring in the case of 
gene combination of intermediate rarity. Be this 
m it tnay, a device for the production of a sex 
ratio of equality has certainly been elaborated. 

Heterogamety is a mechanism that has become 
adapted for the production of a primary sex ratio 
of equality. In its evolution in the higher forms 
it has taken the form of the replacement in one 
sex of an X-ehromosome by a wholly or largely 
non-homologous F-chramosome. The hefcero- 
gametic sex, therefore, now possesses one X- 
chromOsome, the homogametic, two. An indirect 
result of this evolution haB been that a recessive 
mutant gene in the differential segment of the 
X-chromosome is at once uncovered in the case 
of tile heterogametic individual, and so, if in its 
action such a gene is disadvantageous, deleterious 
or lethal, to it no time is allowed for the finding 
of modifying company and for the pursuit of its 
own evolutionary development. It is expressed 
and tested within a very short time of its first 
appearance, and should it cripple or kill, it is the 
heterogametic sex that is affected. In this way the 
sex ratio becomes modified, for the heterogametics 
either die before birth or else their early post-natal 
mortality is greater than is that of the homo- 
gametics. It is somewhat surprising that so few 
sex-linked lethals have so far been discovered in 
mammals. It would seem that the differential seg¬ 
ment of the X is relatively insignificant and that 
the cross-over portion, which could not yield a 
differential mortality since its genes would not 
automatically be expressed in the male, is rela¬ 
tively large. 

It is thus possible to look upon the inequality 
in capacity for continued life between the sexes 
as being partly of the nature of an evolutionary 
oversight due to a lag iri the development of a 
hamOnious relationship between the mechanisms 
of mutation and heterogamety. But this dis¬ 
harmony has been repaired by the invention of a 
supplementary device which can provide a com¬ 
pensatory primary sex ratio, high in those species 
with male heterogamety, low in those in which the 
heterogametic sex is the female. It is established 
that in many, though not in all, mammalian stocks, 
the primary sex ratio is much higher than is the 
secondary, and it is in such stocks that there is 
much sexually selective mortality operating to the 
disadvantage of the heterogametio sex. This being 
so, it seems reasonable to entertain the view that 
these three variables—the primary sex ratio, a 
sexually selective pre-natal and early post-natal 
mortality and the optimum reproductive sex ratio 
—are somehow related, the dimensions of the first 
being connected with the amount of the second. 


Should this prove to be the case, then it would 
follow that in general the greater the incidence of 
mutation, the more common the sex-linked re¬ 
cessive lethals and the greater the difference in the 
sex incidence of mortality in adolescence in a stock 
with male heterogamety, the higher will be the 
primary sex ratio; and, conversely, the rarer 
mutation is, the fewer the lethals and the lees the 
difference in the sex incidence of mortality between 
conception and reproductive prime, the nearer to 
equality will this primary sex ratio be. 

This suggestion, of course, demands that there 
should be genes which affect the functioning of 
the heterogametio mechanism, and also that it 
should be possible, by continued selection, to 
modify the primary sex ratio of a stock. This will 
be equality when the heterogametic sex elaborates 
its two kinds of gametes, X - and 7-chromosome- 
bearing respectively, in equal numbers, and when 
both of these are equally functional in fertilization. 
Conversely, the primary sex ratio will be removed 
more or less from equality if and when the two 
forms of gametes are not produced by the hetero¬ 
gametic sex in equal numbers, or when, between 
these two forms, there is functional inequality. 
The fact that in those instances where the primary 
sex ratio is not equality it is the F-bearing gamete 
that is either produoed in greater numbers Or is 
greatly advantaged in fertilization, so that more 
XY than XX gametes are produced, is of great 
interest in view of the observed fact that it is the 
X Y zygote that suffers more through the action 
of sex-linked lethals. 

It has been shown to be possible, by continued 
selection within an animal stock* to produce high 
and low sex ratio strains, and thus it would appear 
that there are genes which can be concentrated in 
a genotype which, in their action, influence the 
heterogametic mechanism affecting either the rela¬ 
tive production of the two kinds of gametes pro¬ 
duced by the heterogametic sex or else their 
relative functional ability. If, as seems to be the 
case, the male in many forms and irrespective of 
his chromosome constitution is the weaker sex, 
then in those instances in Which the male is homo¬ 
gametic an excess of X-chromosome-bearing ova 
is demanded from the heterogametic females or 
else there must be some form of selective fertiliza¬ 
tion, the being more often or more readily 

fertilized. 

That genes which lead to the production of 
X- and F-beorihg gametes in unequal numbers do 
exist is shown very dearly indeed by the work of 
StUrtevant and others. One such gene Was dis¬ 
covered as long ago as 1942 {Morgan, Bridges and 
StUrtevant, 1425) in a strain of Dnxophtia 
in which occasional mules Were found to produce 
families ccmtosg sdfodSt ^tii^y of fomifes. A 
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definite X-borne gene was suspected. Gersheneon genes do exist, then, of course, they ean be inocr- 
(1026) found a simil ar gene in Drosophila obscura, porated into, or extruded from a genotype, and 
and showed that it was indeed resident in the upon them selective agencies can work their will. 
Jf-chromosome. A male carrying this gene pro- These sex ratio genes may perhaps provide a 
duces very few sons, regardless of the genetic partial explanation of the observation that hybrid* 
nature of his mate. More recently (1936) Sturtevant ization commonly is attended by marked dis¬ 
and Dobzhansky have found that this gene has a tortions of the secondary sex ratio, 
very wide geographical distribution in both races But all this is so much speculation, and the only 
of Drosophila psevdo-obscura> that it is sex-linked, justification for toying with such ideas is that 
lying in the right arm of the X -chromosome, and oritioism may be aroused and experimentation 
being associated with a small inversion. Cyto- launched. I have presented evidence to show that 
logical study has shown that in these oases the three possible causes of sex differences in mortality 
X-ohromosome undergoes equatorial division at have to be considered: (1) sex-linked lethals, 
each meiotic division, whilst the 7-chromosome (2) sex-limitation of defects and derangements, and 
degenerates, with the result that a male carrying (3) sex-dimorphio physiological and endocrine* 
this gene produces nearly all X-sperm instead of logical differences. It seems probable that sex* 
the usual 50 per cent. It is to be expected, of linked lethals play only a minor part and that the 
course, that a sex ratio gene of this kind would be defects and derangements that have com© to be 
discovered only if its effects upon the sex ratio manifested only or more completely in the male 
were profound. But the existence of such genes owing to his relative unimportance in respect of 
permits us to assume that other genes of the same propagation, constitute the major cause, though 
kind, having less severe effects upon the hetero- as yet too little is known of sex differences in 
gametic mechanism, also exist and are responsible respeot of hormones and their effects to permit 
for minor distortions of the sex ratio. If such us to regard these as unimportant. 


The British Association at Nottingham 

r | H HE British Association opened at Nottingham educational function of a university. Prof. 

* on Wednesday, September 1, at a time when F. A. E. Crew’s presidential address was regarded 
looal residents feared that a pleasant spell of very as one of the most stimulating of the whole meeting, 
fine weather was to be rudely broken; but after a It was, however, in Section A that reaords were 
severe storm had passed over, the Association broken in an extraordinary manner by Dr. G. W. 0. 
settled down to enjoy days of bright sunshine. Kaye. Here, for the first time, a president took 
The attendance of more than two thousand acoustics as the subject of his address, and de¬ 
members is regarded as quite satisfactory, and livered it, appropriately enough, in a lecture 
there is no doubt that those visiting the city for theatre designed by Prof. E. H. Barton just before 
the first time were definitely impressed by the his death. Moreover, the address was for the first 
delightful setting of the University College and the time illustrated by experiments, in which a seleo- 
aocommodation it provided. The opening presi- tion of some forty motor-horns were used with 
denti&l address on the history of evolutionary great effect to produce another record in noise, 
thought was well supported, and Prof. W. W. Perhaps it was the general appeal of the subject 
Watts, in moving a vote of thanks, suggested that which caused Section A to be orowded out and to 
the fact that Sir Edward Poulton had a son who provide a further record in the nature of a repeat 
was president of a Section provided a proof of performance of the experiments later in the day. 
natural selection. Section A must also be credited with another 

The presidential addresses to the Sections were record, whioh it certainly did not seek; one of its 
orowded. Mr. H. G. Wells had some striking things most pleasant social activities appeared in the 
to say about education, but, so far as one oould programme under the heading “mystery trip”, 
judge, they served only to increase the admiration The general discussions had clearly been well 
and adulation of the professional members in his planned. Dr. F. L. Pyman’s presidential address 
audience. His contentions were, in a way, sup- to Section B opened a stimulating symposium on 
parted by P*of. E. J. Salisbury's address to various aspects of chemotherapy, while, at the 
Section % (Botany), whioh one member described same time, local geologists, heeded by Prof. H. H. 
as “short, simple attd lovable”. They were also Swinnerton, had the pleasure of describing the 
supported by speakers at a later discussion an the geology of the Nottingham district to Section 0. 
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Section A enjoyed a general discussion on the 
mode of action of the photographic plate, in which 
a theory of latent image formation put forward by 
Prof. N. F, Mott was closely followed. Sections A, 
B and I gathered to hear a useful symposium on 
surface action in biology initiated by Dr. Irving 
Langmuir. Prof. D. Brunt added much interest 
to a discussion of the upper atmosphere by re¬ 
leasing a sounding balloon, carrying a Dines 
meteograph to record the pressure and temperature 
at different stages of its ascent, and a ten-shilling 
note with an I.O.U. for a like sum to ensure its 
return. The balloon was released in the College 
grounds on Monday morning in the presence of an 
enthusiastic crowd. Less spectacular, but of con¬ 
siderable interest to local members, was the joint 
discussions of Sections C and E on the potential 
mineral resources of Nottinghamshire and Lincoln¬ 
shire and their geographical significance. Perhaps 
the star turn in the joint discussions was the meeting 
of Sections C, D, E, F, K and M on Tuesday evening 
to talk about planning the land of Britain. 

There can be no doubt that from a scientific 
point of view the Nottingham meeting was an 
unqualified success. From a social point of view 
it was equally pleasant. The excellent hostel 
accommodation, situated so close to the College 
and in the same beautiful surroundings, con¬ 
tributed greatly to the happiness of visiting 
members. The civic reception was obviously 
thoroughly enjoyed by guests and hosts alike, the 
flood-lit gardens of the Castle being much admired. 
Works visits, garden parties and excursions were 
heavily booked. Local firms and industrial under¬ 
takings were most generous in entertaining the 
Association. At the same time, the extraordinarily 
fine series of cinema films on subjects of biological 
interest, shown to members in the Savoy Cinema, 
proved to be a great attraction. 

Forty-four years is the interval of time between 
the last two visits of the Association to Notting¬ 
ham ; it is to be hoped that, both on scientific and 
social grounds, the Association will not wait 
another forty years before it returns* 
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On September 3 the General Committee adopted 
the nomination of the Council of Lord Rayleigh 
to succeed Sir Edward Poulton as president of 
the Association. The General Officers will con¬ 
tinue to be Prof. P. G. H. Boswell as General 
Treasurer and Prof. F. T, Brooks and Prof. Allan 
Ferguson as General Secretaries. The new members 
of Council are Prof. T. S. Moore, Mr. R. S. Whipple, 
Prof. H. J. Fieure, Prof. J. 0. Smith and Prof. 
J. C. Philip. 

Future places of meeting of the Association are 
Cambridge (Aug. 17-24,1938) and Dundee (1939), 
Invitations have been received for the Association 
to meet in Swansea in any convenient year, in 
Belfast in 1941 or any year nearly following, and 
in 1943 in Birmingham, 

Under the arrangement proposed last year by 
the Council and adopted by the General Committee, 
the British Science Guild was incorporated into 
the Association as from November 30, 1936. In 
accordance with the agreement of incorporation a 
British Science Guild Committee has been ap¬ 
pointed to continue arrangements for lectures 
already initiated by the Guild, and for any others 
of similar character which may be approved by 
the Council. The first of the lectures arranged by 
the Association under the above scheme was the 
Alexander Pedler lecture, given in Leicester on 
May 3, in co-operation with the University College 
in that city, by Prof. Allan Ferguson. The first 
Norman Lockyer lecture to be so arranged will be 
given by Dr. R. E. Mortimer Wheeler in the 
Goldsmiths' Hall, London, by kind permission of 
the Goldsmiths' Company, on November 24. 

The first of the triennial lectures under the 
foundation of Mr. G. Radford Mather will be given 
by the Rt. Hon. J. Ramsay Macdonald, M.P., 
F.R.S., in the Royal Institution, London, by kind 
permission of the managers, on October 22. 

The Council records with much satisfaction that 
Lord Rutherford has accepted the presidency of 
the joint Congress of the Indian Science Congress 
Association and a delegation from the British 
Association in January next. 
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Obituary Notice 


Prof, F. C S. Schiller 

ROF. F. C. S. SCHILLER, who died in Los 
Angeles on August 7 after a long and lingering 
illness, was bom in 1364, the son of Ferdinand 
Schiller of Calcutta. Be was educated at Rugby and 
Balhol, and graduated in the first class of Liter* 
Hmnantores, winning later the Taylorian scholarship 
for German in 1387. For a few years (1893-07) he 


occupied the post of instructor in philosophy at 
Cornell University. Then in 1897 he returned to 
Oxford, and became fellow and tutor of; Corpus, 
where he remained for more than thirty years, B j h 
former pupils speak of him as a decidedly stimula^g 
and suggestive teacher, who* although out of touch 
with the types of jdffiosophical theory -pievalantin 
Oxford/ everted considerable influence thateaean 
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acute critic and searcher alter truth. He was president 
of the Aristotelian Society in 1021, and had from 
1906 onwards contributed to its Proceedings a large 
number of papers. At philosophical gatherings he 
was a well-known figure ; he read, for example, a 
paper at the International Congress of Philosophy, 
held at Harvard in 1926* To Mind he was a frequent 
contributor, and was for many years treasurer of 
the Mind Association. In 1926 he was eleoted a 
fellow of the British Academy. In 1929 he was 
appointed visiting professor in the University of 
Southern California, and was accustomed latterly to 
spend half of each year in the United States and half 
in England. 

Schiller’s student life in Oxford began immediately 
after the death of T. H. Green, but from the outset 
he was out of sympathy with Green’s idealism. In 
his earliest book, “Riddles of the Sphinx”, published 
under the pseudonym “A Troglodyte” in 1901 
(2nd edition, revised, with the author’s own name, in 
1904, new edition 1910), Schiller followed largely in the 
line of the evolution theory, as expounded by Darwin ; 
and developed at some length a view, not unlike that 
of J. 8. Mill, of God as a finite individual, immanent 
in the world as a living activity, but transcendent 
as a true personality. In the following year, in 1902, 
the volume entitled “Personal Idealism” appeared, 
containing contributions from eight members of the 
University of Oxford; Schiller’s essay therein was on 
“Axioms as Postulates”, and in this essay he out¬ 
lined for the first time the position which, following 
WilliaxU James, he designated as that of ‘pragmatism’, 
or later ‘humanism*. 

Truth, Schiller maintained, is human truth , and is 
incapable of coming into being without human 
effort and agency. Human action is psychologically 
conditioned; consequently, the concrete fullness of 
human interests, desires, emotions, satisfactions, pur¬ 
poses, hopes and fears is relevant to a theory of 
knowledge and must not be abstracted from. The 
world of our experience is not a ready-made datum ; 
it is essentially what we make of it. Fruitless, there¬ 
fore, is it to attempt to define it by what it was 
originally or by what it would be apart from us; 
it it what is made of it. Accordingly, the world is 
plastic and may be moulded by our wishes, if only 
we are determined to give effeot to them, and are 
content to learn from experience, that is, by trying 
by what means we may do so. The principles we 
employ in such construction are, it was urged, in 
the beginning demands we make upon our ex¬ 
perience, postulates or hypotheses, “starting-points 
and stepping-stones”. Of these, when tried, many 
have to be abandoned; others remain precarious, 
and more or lees ‘matter* of faith’; only a few rise 
to be unquestioned axioms. The “making of truth” 
is thus, it was contended, in a very real sense also a 
“making of reality 1 *. For in validating our claims 
to *trufch* we really ‘discover’ realities ; and we 
virtually trwtsf&rm iheee by our cognitive efiorte, 
themby proving otir desires and ideas to be real 
the shaping of our world. 

> to the thought 


of his time is to be found in his sustained insistence 
on the way in which principles, even those which 
appear to be the most self-evident and fundamental, 
are in point of fact tentative, and require to be tested 
by their success or want of success in enabling the 
investigator to got into touch with natural events; 
and in the repeated emphasis which he laid on the 
manner in which apparent facts receive modification 
through the growth of science. Furthermore, that 
man is not to be separated from Nature, and looked 
upon as a mere observer of a series of events which 
he can do nothing to alter, that revaluation and 
not static finality is a main feature of any truth 
discoverable by man—these are certainly points 
which it was worth while to emphasize, and upon 
them Schiller was constantly laying stress. 

In addition to the works already referred to, 
Schiller was the author of “Humanism”, 1903 (2nd 
edition 1912), “Studies in Humanism”, 1907 (2nd 
edition 1912) and “Plato or Protagoras”, 1908. He 
wrote also two books on logio—one, “Formal 
Logie : A Scientific and Social Problem”, 1912, 
which was a sustained attack on what he regarded 
as the futility, the verbalism, the self-oontradiotori* 
ness of the traditional logic ; the other, which was 
a more constructive work, “Logio for Use”, 1929. 
In the latter the logic which he desiderated was not 
the logic of proof but the logio of discovery, and he 
has said probably wellnigh everything there is to 
say on this subject. Nor must one omit to mention 
the two contributions he made to Singer’s “Studies 
in the History and Methods of Science”, on “Scientific 
Discovery and Logical Proof” in vol, 1 (1917) and 
on “Hypothesis” in vol, 2 (1921). G. D. H. 


Wk regret to announce the following deaths: 

Prof. Hendrik Aldersloff, director of the State 
Serum Institute at Utrecht, president of the Dutch 
Society for the Advancement of Medicine, editor of 
the Tijdschrift voor Sociale Hygiene, aged sixty years. 

Prof. P. W. Cloassen, professor of biology in 
Cornell University, known for his work in eoonomic 
entomology, on August 16, aged fifty-one years. 

Prof. J. E. Duerden, who was associated with the 
Wool Industries Research Association, Torridon, 
Haadingley, Leeds, and formerly professor of zoology 
in the Rhodes University College, Grahamstown, on 
September 4, aged seventy-two years. 

Prof. Albert Heim, For. Mem. R.S., formerly 
director of the Geological Museum and Swiss Geo¬ 
logical Survey, Zurich, on September 1, aged eighty- 
nine years. 

Prof, M. Maclean, emeritus professor of electrical 
engineering in the Royal Technical College, Glasgow, 
on September 2. 

Prof. Pietro R, Pirotta, formerly professor of 
botany in the University of Rome, on August 4, 
aged eightydhree years. 

Air. F. 0, Thompson, lecturer in the Department 
of Leather Industries in the University of Leeds, 
aged forty-six years. 
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News and Views 


The Right Hon. Lord Rayleigh, F.R.S. 

Tkk British Association holds its annual meeting 
in Cambridge in August 1038, and the General Com¬ 
mittee of the Association has elected Lord Rayleigh 
to the presidential chair for that meeting in succession 
to the veteran biologist Sir Edward Poulton. Readers 
of Natobb need little introduction to Lord Rayleigh, 
whose influence on the development of physical 
science has been so patent and so profound. First 
and foremost an experimental physicist, he has his 
father's flair for recognising those aspects of an 
experimental investigation which most need stressing, 
and for extracting results of fundamental importance 
from apparatus of simple, even primitive, type* His 
work on radium ami the earth’s heat is classic in 
quality, and ho has elucidated many diverse, and yet 
related, phenomena in his studies of the aurora 
borealis, the light of the night sky, the green flash, 
and the fluorescence of mercury vapour. He has 
lately studied the conditions of optical contact of 
glass surfaces, and has investigated, by admirably 
simple methods, the pull required to separate, and 
the work done in separating, contacted surfaces. He 
has measured the small amount of reflection between 
two contacted glass surfaces, and has shown that the 
blackness of the black centre of the Newton’s rings 
formed between a spherical and a plane surface is by 
no means perfect. 

Lobp Rayxjjioh ’s services to science on the 
administrative side are equally varied and weighty, 
Ha is chairman of the governors of the Imperial 
Callage of Science and Technology, and of the 
executive committee of the National Physical 
Laboratory. He had filled the offices of foreign 
secretory of the Royal Society, of president of 
Section A of the British Association, and of president 
of the Physical Society. Lord Rayleigh’s contacts 
With Cambridge are many, and make the choice of 
the General Committee a singularly happy one. The 
nature and scope of his address remain to be seen, 
but, whatever be his choice, the scientific world, and 
indeed, tho world at large, may look forward to 
receiving a pronouncement of fundamental im¬ 
portance. 

Grass and the Nation's Food Supply 

Da. R. E. Sladh’s evening discourse at the British 
Association, delivered on September 3, same well 
within the category of scientific contributions bearing 
upon social welfare, for it demonstrated the physical 
possibility of greatly increasing the nation’s home* 
grown food supply, and incidentally of improving 
end fertility and of helping to put the nm<flx*«uffering 
fmm vpou hie financial feet. A conepiwous feature 
ofrecent agricultural pragmas has becnthereooggfl- 


tion of grass as a crop, and hpw by good management 
and the use of scientific methods of grass conserva¬ 
tion, the productivity of pastures can be immensely 
increased. Early researches on grass as a food for 
stook were largely confined to hay, and though this 
form of ‘bottled sunshine* is unlikely ever to disappear, 
the nutrients in grass can be best conserved either 
as ensilage or as artificially dried grass. No system of 
cultivating grassland can be adequate unless it takes 
cognizance of the reaction between the pasture 
herbage and the grazing animal, for by controlling 
the time and intensity of grazing or cutting, by 
judicious manuring, and by timely cultivations, a 
succession of palatable and nutritious herbage can 
be maintained throughout the grazing season, and 
this season can be extended at both ends, that is, 
in spring and in autumn. The re-discovery by 
Prof. T. B. Wood and Dr. H. E. Woodman of the 
high feeding value of leafy, young grass, and the 
breeding of leafy and highly nutritious strains of 
indigenous grasses by Prof. R. G. Stapledon and his 
co.workers at Aberystwyth, have opened up a vista 
of great possibilities for home agriculture and national 
food supply. 

As an example of what can be done to improve the 
yield of food material from grassland, Dr. Slade 
described the results of a highly interesting experi¬ 
ment that has been carried on since 1935 at a large 
dairy farm near Middlewich, in Cheshire, where the 
climate is favourable and the management has been 
scientific as well as practical. Monthly records of 
milk production and live-weight increase of animals 
have been recorded throughout, and from these 
data the amounts of food (protein and starch equiva¬ 
lents) provided by the grass and the hay have been 
calculated. The average yield of crude protein per 
acre in 1985 and 1936 was 640 lb., which is three to 
four times as muoh as that given by an average pasture 
in Great Britain. Equally good results have been 
obtained on a ‘farmer's farm* near Middlesbrough, in 
Yorkshire, over a period of ten years, and it was 
suggested that yields of crude protein up to 1,500 lb. 
per acre should be obtainable when Prof. Stapledon’s 
new strains of indigenous grasses become available. 
A yield of 700 lb. protein per acre is equivalent to a 
yield of 45 lb. protein as dressed beef, or to 103 lk 
protein as milk, which is just about the amount of 
protein provided for human food by an average acre 
of wheat. Pigs fed on grass protein could provide 
70 lb, of pork per acre of grassland, but fer this 
purpose the grass would have to be deftbrinated. 
What is needed, and what seems feasible, is a protein* 
rich food made from grass deprived of its fihre, * kind 
of ’grass cheese', which could be fcd to pigs for 
producing pork, and in times of national em«S«aey 
oonld be eaten % thepaople, , . 
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Emmet Mid Progress 

The address, “Science in Everyday Life*’, given 
at Long Eaton on September 7 in connexion with the 
Nottingham meeting of the British Association by 
Dr. J. K. R. Constable, dealt with the more popular 
side of the activities of the Department of Scientific 
and Industrial Research and the laboratories engaged 
in research under its auspices. The National Physical 
Laboratory has, for example, fostered the use of 
X-rays for the detection of internal defects in steam¬ 
ship and aeroplane propellers, in almost all types of 
industrial products and in human teeth, and of 
foreign bodies in packed foods. It has also under¬ 
taken the measurement of noise and suggested methods 
of diminishing noises in buildings by the use of sound - 
absorbing devices. The Fuel Research Station has 
been investigating the beat methods of getting the 
most heat and the least smoke from coal, while the 
Food Investigation Board has been finding out the 
best methods of keeping foods of all kinds in cold 

J storage for long periods without its deteriorating. 

f Another branch of the activities of the Dejmrt- 
ment to which Dr. Constable referred was that of 
the Road Research Laboratory, which is determining 
the boat methods and materials for the construction 
Of roads with good wearing qualities and non-skid 
surfaces. Machines for measuring the durability and 
non-skid property of sample roads and for determining 
whan a road surface must be condemned as bad have 
been constructed and are giving valuable informa¬ 
tion. Closely associated with this laboratory is that 
for building research, which has succeeded in solving 
some of the difficulties in the production on a large 
scale of uniformity in structural materials such as 
concrete, and in the preservation of the stonework 
of buildings, and has investigated the best methods 
of dealing with many of the newer quick-setting 
plasters and cements. As a result of the work of 
the laboratory the smoking chimney need no longer 
be tolerated. 

Dr* R. d’E* Atkinson 

Da. R. d*E. Atkinson has been appointed chief 
assistant in the Royal Observatory, Greenwich. Dr. 
Atkinson obtained a first class in the Physics Final 
Honour School in Oxford in 1022 and was elected to 
a reeearoh fellowship at Hertford College. In 1926 
he obtained a Rockefeller travelling fellowship and 
studied in Gottingen for two years under Prof. 
IVanck, taking the D.Phil. degree, After a short 
period as demonstrator in the physics laboratory of 
the Teobnisohe Hochachule in Berlin-Chariottenburg, 
he was appointed assistant professor and, in 1938, 
associate professor of physics in the Rutgers Univer¬ 
sity, New Brunswick. Dr. Atkinson has published 
many papers. Of particular interest is his work on 
ataosie synthesis and the source of stellar energy, in 
toe course of which he deduced, before the discovery 
of the neutron, from general considerations of atomic 
abundance in the sun and stars, that there must be 
home type of particle that could penetrate a highly 
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Charles Bouchard (1837-1915) 

Charles Jacques Bouohabd, a distinguished 
French physician, was bom on September 6, 1887. 
He studied medicine first at Lyons and then in Paris, 
where he became house phyeioian to Charcot, with 
whom he afterwards collaborated in the study of 
certain nervous diseases. He is best known for his 
works on the pathology of cerebral haemorrhage 
(I860) and autointoxication (1887), both of which 
were translated into English, and the diseases caused 
by diminished nutrition (1870-80), He was also 
co-editor of a system of medicine with Charcot and 
Brjesaud (1891-94) and of a treatise on general 
pathology in collaboration with H. Roger (1895-1908)* 
In 1887 he founded the Revue de la Tuberculoee with 
Vorneuii, and in 1809 the Journal de Physiologic et dc 
Pathologic Q4n4rale with Chauveau as his co-editor. 
Bouchard was one of the first physicians in Paris to 
take an interest in radiology, and installed a radio* 
scopic apparatus at his own expense for the examina* 
tion of his patients at the Charity hospital, where he 
was physician. In addition to occupying the chair of 
general pathology and therapeutics in the Paris 
faculty of medicine (1877) his distinctions included 
the presidency of the second French Congress of 
Medicine (1895), 8oci<H£ de Biologte (1806) and 
Academy of Sciences (1908). His death took place 
on October 28, 1915, The work entitled “Un MGdocin 
Philosophe : Charles Bouchard, son oeuvre et son 
temps”, by Paul Legendre (1924), forms one of the 
outstanding medical biographies. 


Trades Union Congress and Science 

Th» announcement made by Mr. Ernest Bovin in 
his presidential address to the Trades Union Congress 
meeting at Norwich of the formation of a scientific 
advisory council will be widely welcomed. Mr. Bevin 
paid tribute to the progress that science has made, 
but pointed out that society has not kept pace with 
it in making the fundamental readjustments and 
assimilating the results of research, discovery and 
invention. The General Council of the Congress 
believes that men of science can make a further con* 
tribution to progress by assisting such a movement 
as the Trades Union Congress with counsel and 
knowledge. It has accordingly decided to establish 
a Scientific Advisory Council, the purpose of which 
wifi be to enable the Congress and its constituent 
unions to secure the help and advice of leading 
scientific workers in some systematic and regular 
way. “The General Council are convinced that their 
prevision and foreknowledge of the significance of 
scientific discovery in all fields of research would bo 
of incalculable value not only to the trade muon 
movement, but to the commurAy,” Mr* Bevin gave 
a warning that this does n< c mean that scientific 
workers are to be invited to frame the policy of the 
Congress ; the General Council wishes to be in touch 
with representative men of science by means of such 
an advisory oouncil and panels of scientific workers, 
from which it will be able to obtain information end 
advice in (baling with its own problems. It would 



458 


NAT URE 


clearly bo to the advantage of both science and 
labour if the Congress were represented upon research 
boards and research associations concerned with 
industrial developments. The human factor in in¬ 
dustrial progress has often been neglected in the 
past, and by bringing representatives of labour into 
close association with scientific and inventive work, 
the degrading results of some of their past applica¬ 
tions to industry may be avoided. 

Racial Doctrine 

A new periodical publication with the title Race* 
stf Raoimm is devoted to the record of current develop¬ 
ment in the application of theories of race to the 
doctrine of nationalism, with special reference to 
Germany {office of publication, 47 rue de Miromesnil, 
Paris VTIIe, prioe 1 fr.)> Its main object is to keep 
the Frenoh people abreast of the progress of a move¬ 
ment of supreme importance in the world of to-day, 
upon whioh, it is thought, they are not sufficiently 
well informed. It should also prove valuable to those 
who desire first-hand and trustworthy information 
in readily accessible form of the increasing restrictions 
and penalties whioh are being imposed on freedom of 
thought and scientific and intellectual development 
in the nationalist-socialistic State. The utility of 
such a publication must clearly depend upon its 
freedom from the taint of the selective activity of 
the propagandist. The names which appear on the 
lists of the Comitd de Patronage and the Comit6 
Directeur are a guarantee that an objective impar¬ 
tiality will be exercised in the selection of material 
for publication. The lists include such well-known 
names as M, Gabriel Hanotaux, Prof. Lucien L£vy- 
Bruhl, Prof, Paul Pelliot, Prof. G. Bougie, P. Maurice 
Leenardt, le Comte Jean de Pange, and Prof. Paul 
Bivet, with Prof. E. Vermeil as one of two secretaries. 
Races et Racisms, of which numbers will appear at 
two-monthly intervals, will represent the trend of 
German thought in racial doctrine by verbatim 
reports, or fall abstracts, of official documents, new 
laws and regulations, official pronouncements, articles 
and speeches of authority, as well as by analyses of 
books and a record of relevant events—all, as a rule, 
without comment, except when farther explanation 
is considered necessary. 

An example of the commentary which the editorial 
body considers appropriate is afforded by the opening 
article, which runs through the two numbers before 
us and is still in progress. This is an exposition of 
the development of racial ideas in Germany by 
M, Edmond Vermeil. It begins with Leibniz and 
Herder and the concepts of the eighteenth century, 
and shows how the Germanic idea bas progressed from 
the universalism of the philosopher to the Pan* 
Germanism upon whioh the doctrine of ‘race* and 
‘blood' has been engrafted to implement Hitlerian 
nationalism. BL Vermeil, who takes a broad and 
philosophic view of his subject, will, in his later instal¬ 
lments, demonstrate how and why what appears to be 
no more than a political manoeuvre, when judged by its 
objective, mustnooeasaril^ permea^ and transform 
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activities, apparently remote from the political arena 
when functioning freely, to produce 'German' art, a 
'German 1 science and a 'German* religion. It is to 
be noted, however, that the sweeping official claims 
for purity of raoe and the coincidence of Nordic and 
Aryan are so far abandoned that Prof. Oswald 
Kron of Tubingen is permitted to say that there are 
five or six races among the German people, while he 
claims for them a psychological unity. 

Native Lands in South Africa: A "New Deal" 

Considerable progress has been mode in the 
provision of additional reserves for the native popula¬ 
tion of South Africa since the passing of the Native 
Lands Act, which was promulgated in August, 1036. 
tip to July last, according to a dispatch from the 
Cape Town correspondent of The Time*, which appears 
in the issue of September 3, £800,000 has already 
been spent on the purchase of farms from Europeans. 
The farms which have been bought up to the present 
are mostly situated in the Transvaal, where the need 
for native land is greatest, as this is the principal 
area of native location on European farms, a practice 
which will not be permitted in fature. The land is 
being allotted to the natives and settlement will 
proceed as the present European holders vooate. 
They have been permitted to remain in possession 
until after their harvest, and land is being provided 
for them elsewhere. Under the provisions of the 
Native Trust and Land Act, 1036, the South African 
Native Trust, representing the Government, is 
authorized to acquire 7,260,000 morgen (about 
16,000,000 acres) of lands for native use. It is 
anticipated that the work of settling the native on 
these lands, whioh will now go on steadily, will 
oooupy a period of several years. It is clear, however, 
that if the situation is not taken in hand drastically, 
and the conditions whioh prevail on native lands, 
not only in South Africa, but also in territories to the 
north, are allowed to continue unchecked, a situation 
similar to that for which the present measures are 
intended to be a remedy will again arise before many 
years have passed, and probably then be more 
difficult to meet. 

The present deplorable condition of the ^yiming 
native reserves and the agitation and discontent to 
which the shortage of native lands has given rise is 
not entirely due to overpressure of population, though 
this has been an important factor. Traditional 
methods of native agriculture and grazing, of which 
the ill effects were negligible when a practically 
unlimited area allowed freedom of movement and 
gave exhausted soil an opportunity to recover, have 
led, under the system of European restriction of 
boundaries and suppression of tribal raids, to a general 
impoverishment of the land! which has further 
deteriorated through the erosion consequent on the 
overstocking which follows from the Bantu regard 
for cattle as a sole and almost sacrosanct form of 
wealth. Since the passing of the Aot, tbe Not*ve 
Affaiis Commission has been burilyengagedte 
framing a policy whaohisjotended ■ to famady those 
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adverse conditions. Regulations and remedial 
measures are to be applied to the existing reserves, 
such as fencing, irrigation, parcelling out the land for 
occupational and agricultural use, as well as for 
rotational cropping and the like, by which it is hoped 
to introduce into native tribal custom a more eoono- 
mioal use of the land. On the new reserves agri¬ 
cultural officers will be appointed to instruct and, if 
necessary, discipline the natives in modem methods 
of cultivation. The educational process is bound to 
be slow ; and its success, as previous experiments 
have shown, will depend very largely upon the 
discretion with winch new methods are welded into 
traditional custom. 

Physics and Society 

In an address before the American Physical 
Society, Washington, on April 30, on Science and 
Society (J. Applied Phys 8, 373 ; 1937), D. Sarnoff, 
president of the Radio Corporation of America, 
referred to the relation of the physicist to the far- 
reaching social changes which follow his discoveries. 
The radio industry had its origin in the purely 
theoretical reasoning of Clerk Maxwell when in 
1885 he advanced reasons for the existence of electro¬ 
magnetic waves, although it was only in 1895 
that Marconi gave the world a practical system 
of wireless telegraphy. Already 150 social effects 
have been traced directly to radio, and the end is 
not yet in sight. The major obstacles to the public 
introduction of television no longer lie in the field 
of research and engineering. The creation of a new 
art form has demanded new techniques of writing, 
direction and studio control. Her© as elsewhere a 
scientific approach to the solution of human problems 
is required, and it is essential that mankind should 
learn how to use the assets which are the product of 
the scientific mind. Civilization depends for its 
advance upon our expanding knowledge of the social 
as well as of the physical sciences, for no society can 
solve its problems by intuition or rule of thumb. 
The advance of social science no less than that of 
physical science, calls for the creative imagination 
of a Newton and a Maxwell, an Edison and a Marconi. 
Obsolescence is a factor in social as well as in industrial 
machines. 

The social investigator must approach the problems 
of society in the clear light of an unbiased mind. He 
must collect and analyse facts, seek to fathom causes 
and establish principles, which he must always be 
willing to reconsider in the light of results. The 
permanent advance of society depends on our follow¬ 
ing procedure similar to that of the experienced 
surgeon. We must not be afraid to operate but must 
know when a less spectacular and safer treatment 
will be adequate; Social and economic facta must 
be investigated, verified and analysed, and the 
analysis and conclusions disseminated widely by 
jpopolar education and debate. Industry is con* 
tinually entering new realms of knowledge, and does 
understanding s^dw^^ required between 

its leaders andthe ixmMddgators in the universities. 


Industry which has not learnt to employ scientific 
workers is doomed. Moreover, the problems created 
by technical science can only be solved by increasing 
and applying our knowledge of social science, and 
Mr. Samoff urged that the immediate goal of social 
science should be to aohievo economic justioe, peace 
and prosperity in a free democracy. Because that 
involves collective effort, it does not mean the 
suppression of individual liberty. Freedom of the 
individual is essential to the full expression of his 
creative faculties. Science and society depend upon 
each other, and when the basic lesson of science, 
that knowledge of the truth without fear or prejudice 
is indispensable to progress, is rejected, science—and 
society with it—goes backward instead of forward. 

Education and Training for the Oil Industry 
The days when a liberal education and an effective 
personality wore sufficient qualifications for entry 
into the petroleum industry are now over. As Prof. 
A. W. Nash pointed out in a paper presented to the 
Chemical Engineering Congress, World Power Con¬ 
ference, 1936 (J. Inst . Pet . Tech. t 22; 1936), 

specialized vocational training is the only adequate 
background for technical men seeking employment 
in the industry. Moreover, this specialized training 
should bo directed towards one particular branch of 
the industry, for example, geology, production, or 
refining, for in each of these branches different 
sciences are involved and correspondingly different 
technical knowledge is necessary for the solution of 
such problems as may be encountered. Before pro¬ 
ceeding to specialize, however, the student must 
acquire a sound knowledge of the fumlamental 
principles of physics, mathematics and chemistry, 
together with a working understanding of engineering 
and chemical engineering. Finally, having mastered 
these fundamentals and specialized in a particular 
branch of the industry, the technician should 
familiarize himself at least with the basic principles 
underlying the remaining branches of the industry, 
for in this way alone will he acquire a clear conception 
of any problem which may present itself from the 
point of view of the industry as a whole. Universities 
and other institutions which provide such training 
for the industry, are fully alive to the fact that, apart 
from the actual acquisition of knowledge, the student 
is there primarily to learn how to apply such know¬ 
ledge, to interpret it and make ubs of it in the solution 
of new problems, and their curricula are adjusted 
accordingly. For the man who has mads full use of 
any such training, there are openings in the industry 
unrivalled in any other from the points of view of 
•cope and advancement. 

The Spread of the Sahara 
Thebe is abundant evidence that early in the 
Quaternary age the Sahara was inhabited by man 
and that desiccation has since been proceeding. In 
so far as this process is one of climatic change, it is 
beyond the control of man ; but there is also much 
evidence that the increase of desert conditions in both 
north and south is largely due to human interference. 
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III a pamphlet entitled “The Threat of the Sahara* 1 , 
reprinted from the Journal of the Royal African 
Society, Prof. E. P. Stabbing review® the available 
evidence of progressive desiccation and discusses the 
onuses. These can be summarised as war, primitive 
methods of agriculture, excessive grazing and pastur¬ 
age and fire. Intertribal warfare has laid waste great 
tracts and so promoted soil erosion. The method of 
shifting cultivation, entailing the cutting down of 
successive areas of forest and their abandonment when 
annual burning produces too poor a supply of 
fertilizing wood osh, has allowed the spread of scrub 
land. Tliis degraded forest is given over to pasturage 
Which tends to destroy the vegetation, the last stage 
in its use being the pasturing of goats. Prof. Stebbing 
sees little evidence that the desiccation can be 
attributed to climatic oscillations, and is extremely 
doubtful that the succession of a wet period will 
reverse the present trend. 

The Zoological Society of Scotland 

Th« increase in the number of visitors to the 
Zoological Park near Edinburgh to just short of half 
a million, and a surplus on the year's working of 
£1,708, indicate the material success of this Society 
{Ann* Report Zoo. Soc. Scot., 1936-37). In other 
ways it has made notable progress. The new open- 
air enclosure for tigers, which occupies the site of 
an Old sandstone quarry, is a most striking example 
of the use of natural rock, and a new restaurant, 
made necessary by the increase of visitors, has been 
completed and opened. During the year five king 
penguin chicks were hatched, of which three were 
successfully reared, and amongst mammals there 
were bom and reared lion cubs, four beavers, three 
llamas, a nilghat and Barbary sheep. The chimpanzee 
bom in January 1936 has developed well, and for 
many years the breeding of tropical freshwater fishes 
has been a feature of the Carnegie Aquarium. A 
successful innovation was the holding of a series of 
meetings of members at which lectures upon, and 
illustrated accounts of, their investigations of animal 
habits and behaviour were given by experts. 

Sumy of India 

Ik 1906 the hope was expressed by the Survey of 
India that in twenty-five years maps of the whole 
Indian Empire on a scale of one inch to a mile would 
be available. The Annual Report for 1936 (Calcutta. 
2s. 6 d.) points out that this hope is far from realiza¬ 
tion, and that a little more than half the area is 
now mapped on that scale. When it was realized 
in 1918 that the scheme could not be completed for 
many years, it was decided to reduce the scale of 
survey for the less populous areas. As a result, two- 
thirds of the country is how covered by modem 
maps ranging in scale from one inch to a quarter 
inch. In the year under review more than fifty- 
three thousand square miles was surveyed, in addition 
to a certain amount of revision. The report contains 
fun index sheets to all the scales, including the sheets 
of the Carte Internationale on a scale of one million 
which cover India and adjoining lands. 
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Motor-boat Speed Record 

Ok September 1, Sir Malcolm Campbell, driving 
his new motor-boat Bluebird on Lake Maggiore, made 
two runs over a measured mile at an average speed 
of 203-3 km. an hour. His boat is equipped with a 
single Rolls-Royce engine of 2000 h.p., similar to 
that of his motor-car Bluebird. Sir Malcolm has thus 
achieved the distinction of holding the speed record 
for both land and water. 

Announcements 

Mr. J. D. Griffith Davies, an administrative 
assistant in tho Higher Education Department at 
Leeds, has been appointed assistant secretary of the 
Royal Society as from September 1 in succession to 
Mr. R. Winckworth, who at his own request has 
reverted to his previous position in charge of tho 
Society's publications* 

The following appointments and promotions have 
recently been made in the Colonial Service : E. F. 
Allen, to be agricultural officer, Malaya; D. B. Fan- 
shawe, to be assistant conservator of forests, British 
Guiana ; D. E. Faulkner, to be veterinary officer, 
Gold Coast f K. D. 8. MacOwan, to be veterinary 
officer, Kenya ; J. W. Ewart, to be assistant curator 
of gardens, Malaya ; F. R. Mason (agricultural field 
officer, Malaya), to be deputy director, Department 
of Agriculture and Fisheries, Palestine ; R. W. R. 
Miller (director of science and agriculture, Barbados), 
to be director of agriculture, Zanzibar * W. D. 
MacGregor (Senior assistant conservator of forests), 
to be conservator of forests, Nigeria; H. G. Wilt* 
shire (pathologist, Zanzibar), to be senior pathologist, 
Uganda ; W. Horsfield (staff surveyor), to be district 
surveyor, Lands and Mines Department, Tanganyika j 
H. M. Pendlebury (curator, Selangor Museum), to be 
director of museums, Federated Malay States ; J. L. 
Tetley (assistant analyst, Imports and Exports 
Department, Hong Kong), to be chemist, Institute 
for Medical Research, Federated Malay States. 

Dr. Rorucy D. Evans, assistant professor of 
physios at the Massachusetts Institute of Technology, 
recently received the first Theobald Smith award in 
medical science, consisting of a bronze medal and 
one thousand dollars, for his researches, which have 
led to a method of detecting radium poisoning before 
its fatal stage and a treatment for extracting radium 
from bones. 

A TTSZjFtTL little volume on most aspects of map¬ 
making has been published under the title of "Carto¬ 
graphy” (Special Publication No. 806. U.S. Dept, 
of Commerce. Coast and Geodetic Survey 1936. 60 
cents). The pamphlet opens with a short historical 
survey, after which is a discussion of different kinds 
of maps and charts and thdr requirements. Then 
follows a chapter on compilation of the material foe 
a map and a dear, though brief, account of the chief 
projections. The last section treats of the technique 
of construction* Th«re art repi^octioiw of 

aeotsons of various maps, American and othsrt. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natubb. No notice is taken of anonymous communications. 

NOTES OK FOINTS IK SOME OF THIS WEEK’S LETTERS APPEAR ON P, 468. 

Correspondents are invited to attach similar summaries to thkir communications. 


Asymmetry in Metals of Hexagonal Structure 

The axial ratio, c/a, of the majority of metals 
having a hexagonal close-packed type of structure 
differs appreciably from the value 2 V 2/3— 1-633 
which corresponds to a hexagonal close-packed 
system of spheres. The two most notable deviations 
are for zinc and cadmium, for which c/a **1*86 and 
1 *89 respectively, while for beryllium, titanium, 
zirconium, hafnium, yttrium, ruthenium and osmium, 
c/a lies between 1*58 and 1*59. These facts have 
sometimes been expressed by describing the atomic 
domains as having the forms of prolate and oblate 
spheroids when eja is respectively greater than and 
less than 1*633 ; but it is only recently that experi¬ 
mental evidence has been obtained which thrown light 
on tho nature of the asymmetry in those metals. 

X-ray measurements for zinc 1 and cadmium 8 have 
shown that the atomic vibrations in these metals 
are markedly asymmetric, the mean atomic displace¬ 
ment along the hexagonal axis, the c-axis, being 
greater than normal to the axis ; this suggests that 
the high values of the axial ratios arise partly, if not 
wholly, from the asymmetric character of the vibra¬ 
tions. This is further supported by X-ray measure¬ 
ments by us for magnesium®, similar to the previous 
experiments on zinc and cadmium, which indicate 
that the lattice vibrations in magnesium are much 
more nearly isotropic ; this may be correlated with 
the fact that eja for magnesium is 1*624, which 
approximates closely to the ideal value, 1*633. 

Results have recently been obtained, however, 
indicating the existence of an appreciable) atomic 
asymmetry. If was first pointed out by one of usM 
(G. W. B.), that the (1010) reflections from zinc and 
cadmium give abnormally high scattering factors 
compared with the adjacent reflections, and since 
these reflections occur at small angles for which lattice 
vibration has relatively little effect, it was thought 
that it might be an indication of atomic asymmetry. 
This has since been confirmed in the case of zinc by 
Jaunoey and Bruce 4 , who also have accepted it as 
evidence for atomic asymmetry, and by other workers 
in Jauhoey’s laboratory*; Wollan and Harvey 4 
especially have carried tne matter a step further by 
making measurements at two temperatures. In the 
light of this evidence, it appears well established now 
that the atoms in metallic zinc and cadmium are 
asymmetric and are more diffuse along the c-axis 
than normal to it. 

We have iWeeatiy investigated ruthenium, a 
metal with eja 1 *68, which has provided 
evidence for a different type of atomic asymmetry, 
The lattice vibrations at room temperature arc rela¬ 
tively small, so that this metal is particularly suitable 
for Btudying atomio asymmetry. The X-ray aftatte*. 
ing factors of ruthenium are shown in Fig* 1, the 
length of the lineattached io each reflection indicating 


the possible experimental error. Among the lower 
order reflections, 2 and 5 are well above tho mean 
curve and 1, 3, 4 and 6 fall cither on or below the 
curve, dejiending on how it is drawn. The indices 
of the reflections are given in the key attached 
to tho figuro. The curve is extrapolated to 42*8 at 
(sin 0)/X w» 0, which is tho atomic number, 44, less 
a dispertium correction of 1 *2. An interesting feature 
of those results is that whereas the second reflection 



0*1 0*3 0*6 

»ln 0/1 


Fig. 1. 

X-RAY SCATTERING FACTOR OF RUTHENIUM 

], 1010 4, 1012 

2 , 0002 5 , 1120 

3, lOll 6, 10l3 

comes from the basal plane, the fifth reflection, which 
is also high, comes from a plane parallel to the c-axis, 
that is, normal to the basal plane* Evidently, then* 
a simple extension of tho atoms either in the direction 
of the c*axis or in the basal piano will not explain these 
results. 

An explanation is obtained, however, if we suppose 
that there is a concentration of electron density having 
its centre of gravity at the mid-point of every triangle 
formed by three atoms in the basal plane, as in 
Fig. 2, where the black circles represent the atoms 
and the dear circles the additional electron density. 
It is Seen that the additional charge lies between 
planes of the type (1010), (loll), (iul2), etc., corre¬ 
sponding to reflections 1, 3, 4 and 6, and so gives low 
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scattering factors, but lies on planes of the type 
< 1 l3o) and also on the basal plane (0001), the plane 
of the diagram. As to -why there should be a con¬ 
centration of electron density, -which need only be 
of the order of 1-2 electrons to account for the 
observations, we cannot yet say ; but it may perhaps 
be due to the overlapping of the wave-functions of 
the incomplete 4 d shell, which for ruthenium have & 
considerable spread. An objection to this simple 


doio) 

plsnM 




explanation is that it would require concentration h 
of electron density at other points in the lattice 
which would not agree with the present observations. 
Whatever may be the ultimate explanation, however, 
the experimental results point strongly to a con¬ 
centration of electron density of the type indicated 
in Fig, 2. 

G. W. Brtnduey. 

(Mackinnon Student of the 
Royal Society.) 

P. Ridley. 

Physics Laboratories, 

The University, 

Leeds. 

July 7. 
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• Jauncey'and Bruce, Phys. We©., 60, 406 (1936). 

•Hiller end Foster, Phyt. Ber., 60, 417 (1936). Miller, Phyt. Rev., 
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A New Equilibrium Diagram for the System Fe—C 

Two equilibrium diagrams, the single diagram and 
the double diagram, have been proposed for the 
system Fe—C and we cannot, as yet, decide upon 
which is the correct one. The single diagram assumes 
that graphite never separatee directly from molten 
iron, which was, however, recently experimentally 
disproved by different workers including myself. It 
meets with a second difficulty as it represents a 
metastable equilibrium; but a stable diagram for 
such an important alloy as Fe—C is required. 

The double diagram indicates that graphite may 
sometimes be farmed directly from the melt; it is 
free from the above difficulties, but it encounters 
more as follows : 

(1) Two diagrams (stable and metastable) are 
drawn with an interval lees than 10° C., and such a 
coupled diagram makes the matter difficult to under¬ 
stand, Several double diagrams have been proposed 
by different authors, and it is extremely difficult to 
chose from them. 

(2) Two eutectic temperatures (austenite-oemenfcite 
and austenite-graphite) axe expected by the double 
diagram, but many authors have been able to find 
only mis* ■ - 


(3) The lower (metastable) lines of the double 
diagram express a super-cooling. We-have now about 
400 binary equilibrium diagrams and only three of 
them, Cd—Sb, Cd—As, Fe—€, include super-cooling. 
Super-cooling in the systems C<1—Sb and Cd—As is 
abnormal. Ordinary super-cooling is added only in 
the double diagram of Fe—C, which is unreasonable. 
We must have important reasons to justify the 
addition of super-cooling in the diagram, and the 
metastable equilibrium lines added should have been 
clearly proved by experiment; but neither condition 
is fulfilled. Tho double diagram includes the super¬ 
cooling at the eutectic but not that at the euteotoid 
(martensite formation is never included). This, again, 
is a self*contradictory feature of the double diagram. 



1 2 8 4 5 
PwoftixUge 0. 


Fig. 1. 

New equilibrium diagram. Low TncntUfCSM: 
STAB LB EQUILIBRIUM Fe —C ; HIGH TEMPERATURES I 
STABLE EQUILIBRIUM Fa—FE jC. 

Fig. 1 shows a new equilibrium diagram* Super¬ 
cooling is omitted, thus avoiding all the difficulties of 
the double diagram. It shows a stable equilibrium, 
assuming Fe*C to decompose on solidifying or on 
separating from austenite, eliminating the two 
difficulties of the single diagram. 

The details will be published in the report of this 
Institute. 

IOB£S&$ TtTAy^ . ■' 

Institute of Physioai and Chemical Beaearch, 

Tokyo, Japan. 

• %\ July 0. 
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Diffraction of Slow Positive Ions 
An experimental method has been developed which 
permits photographic recording of the scattering of 
slow positive ions through angles of a fraction of a 
degree. This is accomplished by using a very fine, 
electrostatically focused incident beam and accelerat¬ 
ing the ions, after the scattering , to a velocity high 
enough to affect a photographic plate. The high- 
voltage electrostatic lens used to give) the acceleration 
also produces an angular magnification of the 
scattered rays. 

Fig. 1 shows the scattering of lithium ions by a jot 
of sodium vapour, photograph a for 292 volt ions, 
b for 149 volt ions. Around the central spot is a 
sharply defined disk of nearly uniform intensity, 
having an angular radius of 0*0083 radians for the 
faster ions and 0*0161 for the slower ions. The 
plates also show a faint halo surrounding the disk 
and separated from it by about a quarter of the 
disk’s diameter. 


a b c 

Fig. 1. 

The pattern appears, at first sight, to resemble the 
diffraction of light by an opaque circular obstacle. 
However, a wave theory in which the atom and ion 
are treated as hard spheres gives a value of only 
1 A. for the collision radius and also predicts a wrong 
variation of disk radius with ion energy. The re¬ 
pulsive field model considered theoretically I >y 
Massey and Smith 1 gives a monotonio decrease of 
elastic scattering with increasing anglo and therefore 
also fails to account for the effects. 

A satisfactory explanation of the results lias been 
found which seems definitely to establish tho wave 
nature of lithium ions. The essential featuros of the 
theory are the inclusion of the attractive force due 
to polarisation of the sodium atom, and the division 
of the ion wave-front into three distinct parts 
corresponding, respectively, to exceedingly small, 
large and intermediate scattering angles. 

The first part is taken in such a way tliat the 
retardation produced by the potential field of the 
atom is everywhere less than half a wave-length. 
Under these conditions there is negligible refraction 
of the wave-front and only slight diffraction corre¬ 
sponding to a large circular obstacle (in atomic units). 
This gives a central Airy’s disk of about 0*0006 in" 
angular radius, which is considerably less than the 
angular radius of the incident beam. The second or 
innermost part of the wave-front is where the re¬ 
tardation varies very rapidly, corresponding to large 

T ^e remaining annular part of the wave-front is 
what produces the observed pattern. Now, the 
calculations show that the retardation varies almost 
linearly across the width of this region and a hollow 
cons of rays would therefore be produced, were it 
not for diffraction. This has the effect of filling up 
the inside of the cone and also producing fringes, 
spaced in aeoordanoe with the width of the annulus. 


The fringes inside the cone are smoothed out by 
overlapping, thereby giving the observed uniform 
disk. The separation of the halo from the edge of the 
disk is related directly to the width of the annulus. 

The calculations have been made for a force of the 
form 1 


M?)‘] 


where a is tho polarizability of the sodium atom 
and r 0 the equilibrium nuelear separation of Na Li+. 
For both 292- and 149-volt ions the observed radii 
of disk and halo agree, within the limits of the 
experiment, with those calculated for « « 2*6 x 
lO-^om.® and r 0 ^2*36A. Since only two observa¬ 
tions am needed to fix both a and r 0 , this means that 
the theory correctly accounts for the observed 
variation of both radii with energy. The value of 
a fits in with the values found experimentally for 
Li, K and Ch by Scheffers and Stark 8 , and r 0 is 
consistent with tho spectroscopic values 4 of 2*67 and 
3*07 for the neutral molecules Li t and Na*. From 
the values of a and r 0 the binding energy of Na 
Li+ works out at 2*9 volts. 

Fig. 1, c, shows the grazing-angle scattering of 
292-volt lithium ions by a red-hot nickel target. As 
with sodium, there is a sharp intensity discontinuity, 
but the pattern has an approximately elliptical, and 
not circular, outer boundary. 

A qualitative explanation of the effect is possible 
in terms of diffraction by single protruding surface 
atoms, using the same annular slit model as before, 
but with some allowance for the underlying atoms. 
The latter have the effect of smoothing out the 
potential behind the diffracting atom and con¬ 
sequently lessening the retardation gradient across 
the slit at that point. The pattern should accordingly 
be contracted in a direction normal to the target 
surface, as it actually is. It must be noticed that the 
retardation gradient across the slit bends the wave¬ 
front towards the atom , and therefore the part of the 
wave-front passing in front of tho atom does not 
contribute to the pattern. 

A. G. Emslxb. 

Laboratory of Physical Chemistry, 

Cambridge. 

4 Ptw. itoy. Soe., A, 148, 142 (1933). 

1 Ha*«$ and Cook, PHU . 18, 564 (1931). 

• Phut. JJ.,88, 625 (1934). 

* Sponer, "Molekftlapektwn, V' t Tabnlfen, 


Vibration Temperature in relation to Rotation 
Temperature in Band Spectra 

The problem of exciting band spectra of two 
different raoleoules in the same source has attracted 
some attention of late. Investigation of excitation 
temperatures of molecules imder these conditions has 
given interesting results which require elucidation 
from theory. For example, Lochte-Holtgreven 1 found 
by examining CH and C* bands in the some discharge 
tube a temperature difference of more than 1,000° 
between the two. On the other hand, van Wijk* 
arrived at a common effective temperature from the 
negative (N^*) and second positive (N f ) bands of 
nitrogen in the same discharge tube. In view of these 
results, it was deemed necessary to undertake further 
work on the same lines. 

The present investigation deals with AlO blue- 
green and CN violet systems excited in the same 
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arc and photographed simultaneously. The gross 
intensity measurements of all the bands in the two 
systems have been made by the methods of photo¬ 
graphic spectral photometry by comparison with a 
standard source of known energy distribution. On 
the assumption of a Boltzmann distribution of 
vibrational energy in the initial state, temperatures 
have been calculated. These are shown below and 
compared with the results from the rotational energy 
distribution of previous authors for the same mole¬ 
cules examined in the carbon arc. 


Band systems 


ON, B'Z~+x*Z 
A1d t UP-»JF 


Vibration notation temperatures 
temperatures (Ornateln and 

(T, and T.) Brtukmau) 

0200* K. 6600° K. 

8450* K. 8275* K.* 


* This Is taken as the mean of two temperatures from 0,0 
and 1,0 bands of A10 


ft may be noted that the effective vibration tem¬ 
peratures of column 2 above agree fairly closely with 
the rotation temperatures of Omstein and Brinkman. 
They are an indication of temperature equilibrium 
in the source (carbon arc) examined, as the values 
are supposed to be in the neighbourhood of the true 
temperatures for the zones concerned, for the CN 
bauds are omitted from the inner violet part and A10 
bands from tho outer green halo. 

The details of the investigation are being published 
elsewhere in a separate paper. 

N*. R. Tawde. 

S. A. Tiuvedi. 

Physios Laboratory, 

Royal Institute of Science, 

Bombay. 

August 5. 

Z . **»«.. Si, 448 (1680); 67# 690 (1931). 

•X.PMw.,66,818 (1980). 

* Pm. K. Amt. AmMmiam, 64, 496 (1931). 


Intensity and Structure Changes of the La Emission 
Lines of Cu and Fe on Intense Cooling of their 
Anticathodes 

The only previous experiments on the effects of 
temperature of the anticathode on the changes in 
the character of X-ray lines either in absorption or 
emission, are those of H. 8. Read 1 , J. H. Purks 1 and 
F. C. Chalklin*. These investigations, as also those 
of J. D. Hanawalt*, who studied changes in the fine 
structure of X-ray absorption spectra dependent on 
the physical and ohemioal nature of the absorber and 
temperature, were ail concerned with the effects of 
high temperature alone. So far as we are aware, 
except for the experiment of Swedenborg and 
Claosaon*, whose results were published while our 
experiments were in progress, there seems to be no 
record of any experimental investigations of the 
effect on the character of the X-ray lines emitted of 
intensely cooling an anticathode. 

For effectively cooling the target, we had recourse 
to rapid evaporation of liquid oxygen from a specially 
designed anticathode tube. A plane grating spectro¬ 
graph of the type devised by Siegbahn and Mag- 
nusson and constructed by Messrs. Adam Hilger, 
Ltd., was employed ; while a molecular pump supplied 
by Leybold Nachfolger backed by A suitable 
oil pump was used for eadiauating the apparatus. 
The grating used was ruled at Uppaala and had 000 
lines in a space of a mm. Exposures were made first 
with liquidoxygcn evaporating and then with tap 


water circulating through the anticathode tube, on the 
same photographic plate. The time of exposure, 
bombarding electronic current (70 ma.) and the 
aoeelerating potential (4*8 kV.) wore all kept con¬ 
stant during the two exposures. Although the 
grating used did not possess sufficient dispersion to 
resolve the L lines clearly, making quantitative 
measurements difficult, yet microphotometrio studies 
of the photographs obtained have yielded the follow¬ 
ing interesting preliminary results : 

(а) The line-curves of Cu and Fe L-linae possess 
considerable spread on the long-wave side but are 
steeper on the short-wave side at both the liquid 
oxygen temperature ( — 183° C.) and room tempera¬ 
ture (25° C.) of the targets. 

(б) The intensity of the Cu La-line at the liquid 
oxygen temperature of the target is only 70 per cent 
of that from the target at room temperature. 
The corresponding figure for Fe is about 60 per cent. 

(c) Although L-linos are not clearly resolved by 
tho spectrograph used, which has a dispersion only 
of 4*95 A. por mm., there is unmistakable evidence 
of their shift relatively to one another with the 
temperature change of the target. 

{d) Some changes in the widths of the lines are 
also suggested with the change of temperature of the 
target. 

The experiment is being repeated with a new plane 
grating possessing double the dispersion of the former, 
the experimental arrangements remaining more or 
less the same. U is hoped that it will be possible, 
on the conclusion of the experiments now in progress, 
to give definite quantitative results of measurements. 

K. Pbosad. 

A. T. Maitra, 

Physios Department, 

Science College, 

Patna, Bihar. 

July 17. 

1 H. 8., PAft. 87# 378 (1926). 

* Burks. J. H., Phy$. Jfcti., 89. 352 (1927). 

4 Chalkiin, F, C„ Pm. JRoy. A, 166# 306 (1986). 
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Surface Tension of Strong Electrolytes 

Jonoa and Bay 1 have recently found that on adding 
a salt to water the surface tension at first decreases, 
then posses through a minimum and finally at con¬ 
centrations above about 0*001 N increases with 
increase of concentration. The interionic attraction 
theory of surface tension developed by Wagner* and 
Onsager* on the basis of the Debye solution theory 
and the principles of electrostatics requires, however, 
the slope of the surface tension - concentration curve 
always to be positive and greater at the lower con¬ 
centrations. The accurate results of Jones and Ray 
are thus seen to be in complete disagreement with 
theory. 

By postulating that the surface structure of water 
is such that there is a small number of surfaoe 
locations where negative ions can became adsorbed 
from the interior of the solution with a large diminu¬ 
tion of potential energy, it is possible toderive 
statistically the following equation for the number 
of moles of an ion kind adsorbed per sq. cm. 
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which when coupled with the Gibbs adsorption iso¬ 
therm yields (neglecting activity coefficients) 

nm) ( aRTXv{ 
y-y^RTkclLn + 6 WI/ja>Sv < -v- 

H*“ - be Wim -J < 2 ) 

The term e* r -.fRT£v i can be shown to be very much 
smaller than v~, with the result that (2) reduces to 

Y~Yo “ RTkcZvt - In [ l + ^ WZJkf \ ( 3 > 

where y is the surface tension at concentration c 
(moles per litre), a is the number of adsorbing 
points per eq. cm., 6 is the number of water mole¬ 
cules per eq, cm., W _ is the potential energy of the 
negative ion at the surface in excess of its value 
in the interior of the liquid, and k is the ratio between 
the concentration in moles per sq. cm. and moles 
per litre, and depends on the thickness of the adsorbed 
layer, which we take as the diameter of the water 
molecule plus that of the adsorbed solute. 

Knowing the diameters of the water molecule and 
of the solute ions, and estimating a and W - from 
the data of Jones and Kay, it is possible to calculate 
the surface tension from (3) for potassium chloride 
solutions, for example (lower solid line of Fig. 1), 
and to compare with the experimental results (crosses 
of Fig. 1). The agreement is satisfactory. 



In the case of capillary inactive non-electrolytes 
like sucrose, a will be equal to zero and (3) becomes 

Y — « BThc, (4) 

From the density of solid sucrose one can calculate 
an approximate value of its moleeular diameter 
allowing an evaluation of h to be made and a com¬ 
putation of the surface tension from (4). The upper 
solid line of Fig, l represents the theoretical calcula¬ 
tions, while the circles are the experimental data of 
Jones and Ray, Again the agreement seems to be 
satisfactory, and lends support to the original 
postulate, 

Malcolm Dole. 

Chemical Laboratory, 

Northwestern University, 

Evanston, Illinois. 

July H>. 

’ Jcoit, Grlnnell, and 3Uf, W. A., J. Ajh*t. Ckm. fit, 1ST 


* Otaeswr^ »«■*.; cam, «*.t*AseostA), 


Viscosity of Monomolccular Films 

Although the visooaity relations of films are of 
fundamental importance for an tinderstanding of 
their structure, it has not in the past been possible, 
with the surface viscosimeters used, to determine the 
viscosity of a true film, that is of a monolayer. Two 
viscosimeters which are sufficiently sensitive are 
described below, and othors are in process of 
development. 

1. Capillary slit viscosimeter for liquid surface films. 
The film is allowed to flow under its own pressure, or 
a difference of pressure, through a long transverse 
slit in a barrier which confines the film. The following 
relation gives the viscosity (yj): 

/ d* , 

7) q jTj j dyne hoc. cm.- 1 , 

where / is the surface pressure in dynes per cm., d is 
the diameter, and l the length of the slit, and Q is 
the number of sq, cm. of film which disappears 
through tho slit per second. 

Viscosity of 8ukea.ce Films of Fatty Agios in Surface Poises 
No. of C Atoms Saturated Acids at 25 Q C. 

14 Myristio 0*000101 

16 PenUdocyltc 0*000228 

16 Palmitic 0-00024S 

17 Margarlc 0 000317 

18 Stearic 0*000307 

19 Nonadecanolc plastic solid 

20 AracMdic 0*001790 

Unsaturated Aold at 20“C. 

18 Oldo 0*000162 

2. Torsion tiny surface viscosimeter for 
liquid and plastic-solid films . A torsion 
pendulum, with a horizontal circular disk at the 
bottom, was constructed. This disk may be 
allowed to vibrate in the surface, but is insensi¬ 
tive to the film. A thin metal cylinder, 1 cm. 
high, was soldered to the outside of the ring in 
such a way that only the sharp lower edge of 
this cylinder could be put in contact with the 
surface of the water. By allowing this ring (10 
cm. in diameter) to vibrate in contact with the 

— clean surface, and then with a film outside, but 
not inside the ring, the viscosity of the film 
oould be calculated from the logarithmic decre¬ 
ments of angle between successive swings. 

This instrument gave data of great interest. 

— For example, oetyl alcohol on 0*01 molar hydro¬ 
chloric acid at 22° C. compresses at very low 
pressure to a liquid monolayer of 21 sq. A. area 

permolecule. As the pressure is increased, the viscosity 
of the liquid film increases, as is shown by both types 
of viscosimeter. The force-area relation is linear to 11 
dynes and Id sq. A., and at this kink point a change 
of phase occurs, in which a plastic solid film of very 
much higher viscosity and lower compressibility 
appears. The viscosity of this film increases rapidly 
with pressure. PentadecyLio acid, which forms an 
expanded film the pressure of which begins to increase 
above 0*1 dyne per cm. at 44 sq. A., forms a liquid 
film both below and above the kink, and the solid 
plastic form appears where no kink is visible at a 
moleeular area of 21 sq. A. 

The viscosity of monolayers is found to be highly 
dependent upon the tightness of packing of the 
molecules in the film, and, as the table indicates, it 
increases rapidly with the length of the molecule in 
condensed films which exhibit an orientation of the 
molecules perpendicular to the surface. 

WXLLXAX P. HABXXMS. 

IJnivrirsity of Chicago. Bobbet J. Mrma. 
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Spectroscopic Observations of Reactions between 
Laetoflavin, the Coulter Compound/ ‘Cytochrome b*, 
and Cytochrome c 

From diphtheria toxin, one of us (M. D. E.) has 
prepared a solution continuing the “oomplex por¬ 
phyrin” of Coulter 1 , and also a compound character¬ 
ized by an a-band located in the same position as 
that of cytochrome b (563 mp). The preparation will 
bo described elsewhere. 

When oxidized lac to flavin was added to this solu¬ 
tion, at 30° C. and pH 7*4, the 574 and 663 m(x 
bands disappeared instantly. When laetoflavin was 
reduced by hydrosuiphite, the 574 and 563 mp 
bands reappeared at once. The 574 mp and 563 mp 
compounds must therefore be in the reduced state. 

Reduced cytochrome c was added next to this 
solution. A paradoxical phenomenon was observed : 
the 574 mp and 563 mp bands again disappeared, as 
if reduced cytochrome o had oxidized the reduced 
574 mp and 563 mp substances. Cytochrome c was 
obtained from a stock solution by acetone precipi¬ 
tation ; the stock solution had been prepared in 
Prof. Keilufs laboratory by Dr. F. Stare, 

In a separate experiment, oxidized cytochrome c 
was added to the solution of 574 mp and 563 mp 
substances. All the bands remained unchanged, 
indicating that no reaction had occurred, 

Laetoflavin is not necessary for the reaction 
between reduced cytochrome c and the reduced 
574 mp and 503 mp substances. This was shown by 
adding reduced cytochrome « to the 574 mp and 
663 mp compounds. The 574 mp and 503 mp bands 
disappeared. This reaction can bo partly reversed 
by the immediate addition of a few drops of 5 per 
cent potassium ferricyanide solution. Oxidized 
cytochrome c appears, and the 574 mp and 563 rnp 
bonds re-appear in diminished strength. The 574 mp 
and 563 mp substances alone do not react with 
ferricyanide. A solution containing the 574 mp 
compound alone reacted exactly like the mixture of 
the 574 mp and 563 mp compounds. 

The following hypothesis summarizes the obser¬ 
vations and interprets the paradox : when the iron 
atom of cytochrome c is in the divalent state* the 
574 mp and 563 mp compounds can bo oxidized by 
the porphyrin ring of cytochrome c j but when the 
iron is in the trivalent state, the porphyrin ring 
cannot oxidize the 574 mp and 563 mp substances. 

These reactions between cellular catalysts are 
interesting in themselves. In addition, a more 
exhaustive investigation will bring out whether or 
not they are related, to the Pasteur reaction. 

Frank Urban. 

School of Medicine, M. D. Eaton. 

Washington University, 

St. Louis, Mo. 

1 Coulter 4nd Stone, J. Gm, Phytiol., 14, m (1930/31). 


Oxidation of Cholesterol and Dehydroandrosterone 
by Means of Osmic Acid 
Unbaturatmd compounds are known to add* under 
the action of osmic acid, two hydroxyl groups at the 
place of their double bond 1 , these groups being in 
ow-position with regard to each other. The reaction 
course is analogous to that produced by KMnO<. 
However, action of the latter on cholesterol* yields 
but 4-5 per cent of ois-oholeetan-triol, Thus KMnO* 
is unsuitable for the oxidation of the double bond In 


sterol-derived hormone*, in particular in dehydro- 
androsterone. 

After we had obtained <mas-androstan-(17)-one- 
(3, 5, 6)-triol from dehydroandrosterone oxide* we 
desired to obtain also the cw-compound for the sake 
of comparing their physiological activities. The 
method has been worked out for cholesterol*, then 
transferred to dehydroandrosterone. 

Equivalent amounts of anhydrous cholesterol and 
osmic acid* dissolved in water-free other, are allowed 
to react for 2-3 days. The ether is then distilled off 
and the black residue boiled with an aqueous - 
alooholio solution of Na g SO* for two hours. When 
working with cholesterol only traces of the looked-for 
product—cholestan-triol—ore found in the water- 
alcohol filtrate ; most of it is obtained by extracting 
the black residue with boiling alcohol. The cis- 
cholestan-triol obtained melted, after washing with 
ether, at 238*6-239*5°. Mixed with the <rana-oom* 
pound it caused depression of the melting point. 

On oxidizing dehydroandrosterone with OsQ* 
almost the whole of the androstanone-triol passes 
into the aqueous-alcoholic solution (after boiling with 
sulphite). Yield of the crude product: 70 per cent. 
Recrystallized from ethyl-acetate ; transparent rec¬ 
tangular prisms, m.p. 243*5-244° (corr.; sinters at 
242*5°). Analytical data agree with the formula 

c lf H»o«. 

We intend applying the same method also to 
androstene-diol, androstene-dione and testosterone. 

The present work is to be published shortly in 
detail. 

M. Ushakov. 

A. Lotenbkrg. 

Laboratory of Sterol and Hormone Chemistry, 
All-Union Institute of Experimental Medicine, 
Moscow. 

1 Detail* In the recent paper by Crtegee, R., An»., 522, 75 (1936), 
where the literature is cited. 

• Wtndans, A., J3*r., 40, 257 (1907). 

• Ushakov, M., and Lutenberg, A., '‘Dehydroandrosterone oxide". 
In press tn Journal Qbihcfai Chimii and Bull. JSoc. Chim. d* Franc*. 

• Orlegee (be. cil.) mentions having obtained some ci#-dlols of the 
sterol group : be does not give any details, nor mention what sterols 
lie worked with. 


Decomposition of Benzene-Diazonium Chloride 

To test the suggestion 1 tliat the decomposition of 
aromatic diazo compounds might b© non-ionic in 
mechanism, I have been, investigating the decom¬ 
position of benzene-diazonium chloride in the presenoe 
of non-aqueous solvents. When suspended in an 
organio liquid, benzene, diazonium chloride appears to 
melt at about 50° C. and then immediately a violent 
decomposition sets in. There is great heat evolution, 
and, except on the small scale, the reaction tends 
to become explosively violent. Often hydrogen 
chloride is evolved, and whenever its formation has 
been observed, chlorobenzene has been found amongst, 
the reaction products. 

From an examination of the decomposition in 
acetone, it appears possible that the chlorobenzene 
is produced oy a secondary reaction between the 
decomposing benzene -diazonium chloride and the 
hydrogen chloride, since when on excess of chalk is 
added to keep the mixture neutral, the principal 
reaotion that occurs is 
Ph.Nj.Cl + CH b .CO.CH, + PhJa -f 

for both benzene and chloroaoetone were isolated in 
good yield, 




September 11 , 1937 


NATURE 


467 


Since chloride anions do not attack acetone, it 
follows that the decomposition of benzene -diazonium 
chloride, (Ph.N 8 ) + Cl~, is not a direct decomposition 
of a diazonium cation, nor yet an intramolecular 
process. The ineohanism : 

(Ph.N a ) + Cl- -v Ph-N»N-C1 N 2 + Ph* + Cl 

riiaxonluin covalmit dituo- free neutral 

wit compound radicals 

will accord with facts. When this decomposition in 
acetone, kept neutral with chalk, is carried out in 
the presence of the relatively inert metals antimony, 
bismuth, lead and mercury, a rapid reaction occurs 
at room temperature and the motal is attacked. With 
mercury, phenyl-mercuric chloride is produced. 

These reactions with metals are undoubtedly 
similar to those which I have previously observed 
during the decomposition of benzene diazo-acetate 1 , 
and are closely paralleled by the observations of 
Nesmejanov and his colleagues s , who have obtained 
organometallic compounds by decomposing certain 
diazonium double salts with metals such as copper, 
tin and zinc. 

To substantiate the experimental evidence re¬ 
ported above, the work is being extended to reaction 
in other organic liquids. 

W. A. Waters. 

University Science Laboratories, 

Durham. 

Aug. 6. 

1 Waters, J. Ckcm, Soc., 114 (1937), 

3 /ter., 63, 1010, 1018 (1939); 66, 1877 (1935). 


Structure of p-Boswellinic Acid 
The investigations of Kuzicka, and of Wintersteiri 
and their co-workers, have shown that the majority 
of the triterpene acids (hederagenin, gypsogenin, 
oleanolic acid, sia- and suma-resinolic acids) are in all 
probability 8-hydroxy-y : 8-unsaturated mono basic 
acids, as indicated in the accompanying formula 1 . On 



the other band, p-boswellinio acid, C M H«(OH)COOH 9 
one of the principal triterpene constituents of 
frankincense, evidently possesses a somewhat different 
constitution, for on mild oxidation with chromic 
anhydride this acid is converted into a monoketone 
CAA ni.p. 188° (found! 0, 84*58; H, 11*11. 
C o H„0 requires C, 84*80; H, 11*30 per cent), 
which has been characterized by the preparation of 
an oximo. Oxidation under similar conditions of 
j^boswellmio methyl ester, however, furnishes the 
corresponding koto-ester, m.p. 180° (found: C, 
78*12; fit* 10*20. C^HoQg requires G, 78*41 ; H, 
10*23 per cent), which forms an oxime, m.p. 200** 
These findings necessitate the assumption that 
jl-boswellinic acid is a fj-hydroxy-acid, the expected 


facile elimination of carbon dioxide from the (Lketo- 
aoid first formed during the oxidation giving rise to 
the ketone C»H 44 0. The requisite grouping 

—CH(OH).C.COOH may be derived from structure i 

by putting R « COOH. 

It is of interest to note that in gypsogenin 
R « —OHO, and in hederagenin R *=« —CH,OH, and 
it is significant that oxidation of the primary alcoholic 
group of the latter oompound gives a (3-hydroxy-acid, 
the further oxidation of which is exactly analogous 
to that of JS-boswellinic acid*. 

A full account of this investigation will be published 
elsewhere. 

J. C. E. Simpson. 

King’s Collego, 

London. 

July 26. 

1 Rualcka, Goldberg, and Hofmann, Hclv. chim. Acta, 80, 325 (1937). 

* Jacobs and (iuwtna, J. Jiiol „ <7A*m„ 69, mi (t»2fi). 


Succession of Broods in Lebistes 

In connexion with the note by G. L. Purser in 
Nature of July 24 on “Succession of Broods of 
LebisUs'\ it has long been known that several of the 
viviparous fish, such as Lebiates , are fertilized for a 
long time after one copulation. E. Philippi has 
described this phenomenon in Glaridichthys 1 . Jobs. 
Schmidt found it in Lebiste **. He says that ho had 
observed seven broods in succession. I have noted 
up to eight broods 8 . 

In my paper in 1922 I gave a photomicrograph 
showing the spermatozoa lying ready in the ovary 
for the next fertilization, with their heads as near 
the immature eggs as possible. Plainly enough there 
is competition between the spermatozoa, and it is 
remarkable that when a female has been fertilized 
by a male of one race of Lebietee and has produced 
some few broods within a few months, and then a 
new male of another race of Lebitttes is put into the 
tank immediately after a birth, the next brood will 
be from fertilization by tho new male. The old 
spermatozoa cannot compete with the fresh ones. 
Ordinarily a mixed brood is only obtainable when 
both males are together with tho female at the 
same time. 

6. WlNOB. 

Carlsberg Laboratory, 

Copenhagen. 

August 13. 

Zoo. J*krb. t 87 (1908). 

1 Comptf-rmdus Laboratoir* CorUberq, 14 (1920). 

»J. of 18 (1922) ; 18 (1927). 


Homologous Loci in Wild and Cultivated 
American Cottons 

On cytological grounds 1 , the New World cultivated 
cottons are thought to be allopolyploids with two 
genoma each of thirteen chromosomes derived from 
species oytologicaily homologous with the present 
Asiatic arbor cum-her bacettm group of species and with 
the North American thirteen ohromosome species 
(aridwm, Armotmanum and iriloimm). Genetioal 
confirmation of the part played by the present culti¬ 
vated Asiatic cottons or their ancestors in the origin 
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of the New World cultivated group, was later pro¬ 
vided by my demonstration 1 that a gene could be 
transferred from an Asiatic to a New World cotton 
by repeated baok-crosaing. 

Genetical confirmation is now available regarding 
the existence in the thirteen-chromosome North 
American species of genes which have alleles in the 
cultivated cottons with n «= 20 chromosomes. Hybrids 
between 0. barbadense L, (Sea Island) and the wild 
species 67, aridum , Q . Armmcrianum and G . trilobum 
were found to bo weakly fertile on the male side. 
After making two successive back-crosses of the 
hybrids with barbadense or hirsutum, fertility was 
completely restored, and the following transferences 
of genes from the wild to the cultivated species were 
effected : 

1. Normal (O) from aridum to barbadense {cf). 

2. Normal (C r ) from Armourianum to barbadense, 

{<>')• 

3. Normal (O) from trilobum to barbadense {(f). 

4. (S s ) Petal Spot from aridum to barbadense and 

hirsutum. 

5. (S^R) petal Spot from Armourianum to 

barbadense. 

The slight impairment of dominance of the crinkled 
heterozygotes of aridum and trilobum which persists 
in the second back-cross of barbadense crinkled. 
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suggests that the normal alleles of these species may 
not be identical with the barbadense normal allele, but 
may differ in dominance potency. If they prove to 
differ in this way, they will resemble the weaker 
normal alleles at this locus established to be present 
in upland cotton (67. hirsutum L.). 

The genes for petal spot of aridum and Armour - 
ianum respectively appear to be different from the 
petal spot genes of either barbardense or hirsutum, but 
their relationship with the spot genes of these species 
has not yet been elucidated. 

To sum up : it is now established on genetical as 
well as cytological grounds that the Now World 
cultivated oottons are amphidiploid in origin and 
that thirteen-chromosome species from both Asia 
and North America have played a part in their for¬ 
mation. My previous hypothesis 4 that the New 
World group originated in late Cretaceous or early 
Tertiary time in a formor Polynesian land mass also 
receives further support. ^ q Hablano. 

Institute Agronomico do Estado do S. Paulo, 

Caixa Postal N, 28, 

Campinas, Brasil. 

July 19. 

1 Ann. Hot., 47, 227 (1933). J. Genet., 28, 407 (1934). Bmp . Cotton 
Grow. Corp. y Kept. 2nd Cong., 40 (1034). J. Genet., 80, 447. J. Aaric. 
Re*., 51, 1047. 

» J. Genetic*, 80, 465. 


Points from Foregoing Letters 


Dr. G. W. Brindley and P. Ridley discuss the two 
kinds of asymmetry found in certain metals having 
a hexagonal structure—asymmetry of the lattice 
vibrations and asymmetry of the atoms. It is pointed 
out that in ruthenium the atomic asymmetry is of 
a different type from that found in zinc and oadmium. 

A new equilibrium diagram for the system iron- 
carbon has been prepared by Dr. I. Iitaka. The 
author claims that it eliminates the difficulties of the 
‘single 1 diagram by assuming Fo*0 to decompose on 
solidifying or on separating from austenite, and over¬ 
comes those of the ‘double* diagram by omitting 
super-cooling. 

Photographs showing the scattering of lithium ions 
by sodium vapour anti by a rod-hot nickel target (at 
grazing angle) are submitted by A. G. Emslie, who 
also supplies an explanation which, he considers, 
establishes the wave nature of the lithium ions. 

By photographing AlO blue-green and CN violet 
bands simultaneously in the same arc, gross intensities 
of both have been measured by Dr. N. R. Tawde and 
S. A. Trivedi by the methods of photographic spectral 
photometry. Vibration temperatures have been 
calculated and compared with the available rotation 
temperature data on these molecules. 

Intense cooling of copper and of iron aatioathodee 
changes the character of the X-rays which they emit. 
Prof. K. Prasad and A. T. Maitra find that the intensity 
of the copper L a line is decreased at liquid oxygen 
temperature. The X-Unes shift relatively to one 
another, and there are indications of changes in width. 

Prof. M. Dole suggests a formula for calculating the 
surface tension of strong electrolytes which gives 
calculated values in satisfactory agreement with those 
found experimentally for potassium chloride solu¬ 
tions, including the observed decrease in surface 
tension at low concentrations, The formula is 
obtained by postulating a small number of surface 


locations whoro negative ions can bo adsorbed from 
the interior of the solution with a large diminution 
of potential energy. 

Two methods for measuring the viscosity of mono- 
molecular films are described by Prof. W. D. Harkins 
and R. J. Myers : one, in which the film flows through 
a transverse slit in a barrier confining the film, and 
another method depending on the vibration of a ring 
the inner circumference of which is in contact with 
a pure surface while the outer is in contact with the 
film. A table giving viscosities of fatty acid films 
shows that the viscosity increases rapidly with the 
length of the molecule. 

Prof. F. Urban and Dr. M. D, Eaton describe several 
reactions between lactoflavin, cytochrome c and the 
“complex porphyrin** of Coulter (prepared from diph¬ 
theria toxin). The authors infer that the porphyrin 
ring of cytochrome c can oxidize the compounds in 
Coulter’s complex (which are responsible for the absorp¬ 
tion bands at 674 mp and 663 mp) only when the 
iron atom of cytochrome c is in the divalent (reduced) 
state, and not when it is in the trivalent state. 

The oxidation of the male sex hormone, dehydro- 
androsterone, by osmic acid to produce the cts form 
of androstanone-triol, by addition of two hydroxyl 
groups, is described by Prof, M. Ushakov and A. 
Lutenberg, 

Dr. W. A. Waters finds that when benzene-dia- 
zonium chloride decomposes in acetone in presence 
of chalk, benzene and chloroacetone are formed, 
and if metals such as lead, antimony or mercury 
are present, these are attacked. The reactions are 
explained by supposing that free neutral radicals are 
liberated as the diazo compound decomposes. 

From the products of oxidation of f^bosweUinie 
acid (one of the principal constituanta nf frankituin^) 
Dr. J. 0. % S i mp son ooncludestbat the oompoimd 
is a p-hydroxy-aoid, v/ 
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Research Items 


Antiquity of Man in Rhodesia 

With the view of determining the disputed ques¬ 
tion of the age of the stone implements of the Zambezi 
gravels, first described in 1906, the Rhodesian 
Archaeological Expedition of 1929 undertook to 
investigate the antiquity of man in Rhodesia as 
demonstrated by the implements occurring in the 
gravels south of the Falls, their cultural sequence and 
the relation, if any, of the gravels and thoir contents 
to the stages in the reoession of the Falls and the 
excavation of the Zambezi gorge. The results of the 
arohseological investigation have now been reported 
by Mr, A. Leslie Armstrong and the Rev. Neville 
Jones, while the neoessary geological preliminary 
considerations are embodied in notes on the geology 
of the area by H. B. Maufe, director of the Geological 
Survey of Southern Rhodesia (J. Roy. Anthrop . Inst., 
66, 2). The conclusions are summarized as follows : 
Over the area examined south of the Falls, the 
Zambezi formerly flowed over the site of the existing 
gorge at a level comparable with that of the river 
to-day north of the Falls, and more than 400 ft. 
above its present level. The terrace gravel and the 
old river-bed gravel are true residual Zambezi gravels, 
deposited when the river flowed over the site of the 
present gorge. The contained implements of Lower 
and Middle Palaeolithic type are at least os old as the 
gravels in which they occur. The implements belong 
to a definite sequence of seven cultural groups from 
Pre-Chellean to Bambata (Aurignacian). With the 
exceptions of groups (1) and (7) the cultures repre¬ 
sented are South African equivalents of tho recognized 
European aeries, occurring in the same order of 
succession, at least as ancient in time, and allowing 
olose parallels in type and technique thereto. The 
Fre-Chollean implements are the earliest recognizable 
traces of man's occupation of the valley, and ante¬ 
date the erosion of Gorge 6, the Falls then being to 
the south. The successive stages in the recession of 
the Falls and erosion of the Gorge since Pro-Chellean 
times can be related to the successive stages of 
culture. Since Pre-Chellean times, two arid and two 
pluvial periods have supervened. Man in Rhodesia 
is of an immense antiquity, at least equal to man in 
Europe. 

Colour Changes in Elasmobranch Fishes 

The question of the control of the colour changes 
that occur in the elasmobranch fishes is a vexed one, 
and indeed the method may not be the same in 
different members of the group. Light has been 
thrown on the subject by G. H. Parker {Proc. Amer. 
Phil. Soe March 1937). The animals were anes¬ 
thetized by immersion in very cold water, a method 
that has advantages over anesthetizing by drugs* 
The dork phase is induced by a neurobumour pro¬ 
duced by the posterior lobe of the pituitary gland. 
The pale phase in Maia srmacea is due to the absence 
of a dispersing factor and in MusUlus cani « and 
Sguahis aeonlhias in part to nervous action. The 
conceit newnohumour in the bust two species is 
in the nature ^ soluble in olive oil 

but not in water* and a stable substance possibly a 
sterol. » 


Feeding Mechanism of Apseudes 

Th» Crustacean Apseudes is of special interest to 
the morphologist since it links the Isopoda with the 
primitive Mysidacea, which are presumed to form the 
starting point of the Peracaridan series. Very little, 
however, is known of its habits and inode of life. 
This deficiency is in part supplied by R. Dennell in 
a finely illustrated memoir (Trans. Roy. Soe . JSdin ., 
59, Pt. 1, No. 2, 1937) in which the mothod of feeding 
is discussed in relation to the evolution of the feeding 
mechanisms in the Peracarida. The exact relations 
of mouth-parts, carapace and associated structures 
are described in greater detail than has hitherto been 
done, and the mode of action partly described from 
observations on the living animal and partly inferred 
from a study of anatomical relations. It is concluded 
that the essential features of the primitive Peracaridan 
filter-feeding mechanisms are represented, but that 
this method of obtaining food is of little importance 
and is in process of replacement by raptatory feeding, 
which is tho method followed by most Isopoda. 
Modifications in the carapace and particularly in the 
organs concerned in maintaining the respiratory 
current are adaptations to life in a muddy habitat. 

Egg-Killing Washes 

It has been shown that the ovicidal properties of 
tar oils to Cheimatobia brumata L., Lygus pabulinus 
L., Plesioooris rugicoUis Fall, and PsyUa mali Sohm. 
increase with increase in boiling range, Petroleum 
oils, however, although their general insecticidal 
properties are known to inorease with boiling range, 
fail to inhibit the hatching of aphis and psyllid eggs, 
which has led to the suggestion that ovicidal action 
to such eggs is associated with a chemical toxicity 
possessed by tar oils but not, in general, by petroleum 
oils. Moreover, some diversity of evidence exists 
regarding the relative toxicity of high- and low-boiling 
tar oils to Aphis pomi De Geer. Kearns, Martin 
and Wilkins (J. Pom. and Hort. Sci. t 15, 1, 56 ; 
1937) have investigated this discordance in an exam¬ 
ination of the comparative ovicidal efficiencies of high- 
and low-boiling oils, the validity of solubility in 
dimethyl sulphate as a criterion of toxicity and the 
importance of chemical composition. A wide range 
of tar and petroleum oils was tested and parallel 
chemical analyses carried out together with deter¬ 
minations of boiling ranges and solubilities in di¬ 
methyl sulphate. Ovicidal efficiency showed no rela¬ 
tion to the total content of hydrocarbon oil in the 
emulsions, but was highly correlated with the content 
of neutral oils soluble in dimethyl sulphate. The 
toxicity of oil from whioh certain oxygenated deriva¬ 
tives were removed by fractionation with hydro- 
ferriohloric acid was not significantly different from 
untreated oil, and an examination of a number of 
individual compounds for possible toxic properties 
gave no indication of any specificity of this kind. 
In the absence of any large differences in the ovicidal 
properties of high-boiling neutral oils soluble hi 
dimethyl sulphate derived from various sources, the 
solubility test is regarded as an adequate practical 
method of assessing the toxicity of hydrocarbon oils 
to A. pomi. 



470 


NATURE 


Hun-off alter Rainstorms 

A paper by Mr. J. R. Daymond, an abstract of 
which is published in the Journal of the Institution 
of Civil Engineers (No. 7, 1936-37 ; June 1937), 
discusses tho estimation of run-off from areas sub- 
j acted to rainstorms in connexion with a law first 
proposed by Mr. Emil Kuichling in a paper con¬ 
tributed to the American Society of Civil Engineers 
(Trans. Anwr. Soc. Civ . Eng., 20 ; 1889) that . , in 
drainage areas of moderate size the heaviest discharge 
always occurs when the rain lasts long enough at its 
maximum intensity to enable all portions of the area 
to contribute to the flow. For large areas, on the other 
hand, a more elaborate analysis boeoines necessary in 
order to find under what conditions the absolute 
maximum discharge will occur,. . As the law is often 
misquoted to the extent of ignoring the provisos and 
is thus misinterpreted, the object of Mr. Daymond’s 
paper is to show that the reservation regarding large 
area is valid and important. In addition, an important 
general conclusion is arrived at, applicable to all 
areas, namely, that provided the rain falls at a 
constant intensity, the storm that gives the maximum 
run-off is one which lasts for a time less than, or 
equal to, the time of flow from the farthest point of 
the drainage area to the point of outfall from tho area. 

Precursors of a Volcanic Eruption 

The tilting of the flanks of the volcano Asarna 
(Japan) in 1936 is described by R. Takahasi and 
T. Minakaini in a recent Bulletin of the Earthquake 
Research Institute (16, 463-491 ; 1937), whilo the 
changes in depth of the orator in 1934-36 are recorded 
by Minakami (ibid., 16, 492 -496 ; 1937). Tiitmeters 
were erected at three stations, 4 km. east, 6 km. north, 
and 12 km. south-west of the crater. In 1936, ©x* 
plosions were frequent in February-March and July ~ 
August, and, during intervals of 7-30 days before 
then, marked changes of tilt were recorded almost 
simultaneously at the three stations, the variations 
being about five times as large as those observed 
during intervals of quiescence and being clearly 
independent of changes in air temperature. The tilts 
were accompanied by remarkable uplifts of the crater 
floor as a whole. The depths of several points on the 
floor were determined by triangulation from stations 
on the crater rim. After a pause of inactivity in 
July -October 1934, the floor began to rise, tho uplift 
being about 70 m. by the time of the violent ex¬ 
plosions on April 20, 1935. 

Surface Layers on Glass and Silica 

Loud RAVroaoB (Froc. Roy. Soc. $ A., 160, 514) 
observed that there was always some reflection from 
the boundary when polished glass surfaces were put 
in optical contact. Further investigations were marie 
by immersing plates of glass or silica in a liquid 
adjusted to have the same refractive index as the 
bulk material. The reflection from fire-polished 
surfaces was found to be very low, but the reflection 
from surfaces which had been polished was quite 
appreciable, indicating the existence of a surface 
film of refractive index different from the bulk 
material. The refractive index of the film could be 
determined by finding a liquid mixture which gave 
minimum reflection. The index rises with the violence 
of the polishing treatment. In the ease of fused 
quarts (p m 1*46) the index of the surface film could 
be brought up to 1+6 by polishing. The modified 
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surface film could be removed by hydrofluoric acid. 
It appears to be in fact a modified form of silica, 
probably with a depth of about 300 A. Similar but 
much less marked effects were observed with glasses, 
and a very small effect with crystalline quartz. 
Crystalline quartz surfaces can therefore be optioally 
contacted without much reflection at tho interface, 
due to the skin effect. It is shown that most of the 
reflection observed in this case is due to the distance 
between the contacted surfaces, which is found to be 
about seven times the crystal spacing of the silicon 
atoms. 


Built-up Molecular Films 

K. B. Blodgett and I. Langmuir (Fhys. Rev., 
51, 964) have been able to build up films of various 
Htearatea on glass or metal surfaces by dipping the 
plates through a monomolocular layer of stearic acid 
spread on water containing salts of barium or other 
metals. The monolayer is kept under two-dimensional 
pressure. Tho first layer attaohes itself to the surface 
by its carboxyl groups as the plate is raised from the 
water, the second layer attaches with its molecules 
reversed when tho plate is dipped again, and so on. 
The layer is thus folded back on itself at each dipping. 
The presence of a little copper facilitates the pro¬ 
duction of thick films, and films containing 3000 
layers have been built. The films aro uniaxial crystals 
with the optic axis perpendicular to the surface. The 
optical properties of the film have been studied and 
the ordinary and extraordinary refractive indexes 
are 1*491 and 1*551 respectively. If a film which 
has been built up on a barium solution at pH 6*5 is 
treated with benzene, stearic acid is dissolved out 
and the resulting skeleton film has a nearly unaltered 
thickness but a much lower refractive index. 

Double Stars and Relativity 

In a paper delivered at the Tercentenary Con¬ 
ference of Arts and Sciences at Harvard on September 
4* 1936, Prof. T. Levi-Civita shows that the rela¬ 
tivistic equations of motion of two bodies of com¬ 
parable size can be integrated by treating relativistic 
effects as perturbations ( Amor . J. Maths., 69, 225 ; 
1937). Two results are obtained, which, it is hoped, 
may be tested by observation of double stars. The 
first gives a formula for the angular preoession of 
the periastron of the satellite star. The second is 
more striking. It predicts that the acceleration of 
the centre of mass of a double star lies entirely in the 
plane of the relative orbit. This acceleration may be 
divided into a fluctuating periodic part, and the 
secular part, the effeots of which accumulate during 
the successive revolutions. The secular acceleration 
of the centre of mass is directed along the major exte 
towards the periastron of the principal star. A 
formula is obtained for the inoreas© of the velocity 
of the centre of mass during a century, which ought 
to be detectable eventually by spectroscopic ob¬ 
servation. Prof. Levi-Civita has also considered the 
general case of n bodies (ibid., 59, 9; 1937), but in 
this case no definite results capable of observational 
tost have been reached. In a discussion on this paper 
at Princeton (October 7, 1936), Prof. A. Einstein 
suggested that an extra term, corresponding to the 
stresses keeping a body together* was needed in the 
equations. Prof. Levi«Civita adopted thjh suggestion, 
but found that jit did not affect the oonchisteaa 
previously reached, / 
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International Population Congress in Paris 


A VERY successful Congress to discuss population 
problems was held in Paris on July 29- 
August 1 last, under the presidency of M. Adolphe 
Landry. The Congress was honoured by the patronage 
of M, Albert Lebrun, President of the Republic, who 
attended the opening session. Before this, on July 28, 
a meeting of the General Assembly of the Inter¬ 
national Population Union took place ; and it may 
Ijo noted that the Congress was held under the 
auspices of the Union, which took a definite part in 
tho arrangements for the Congress. At the General 
Assembly, M. Adolphe Landry was elected president 
of the Union in succession to Sir Charles Close. 
M. Landry is a former Minister of State, whoso 
interest- in demographic matters is well known. He 
has written several works on the subject, particularly 
“La Revolution D&nographique” (1934). His man¬ 
agement of the Congress was most happy. 

During the four working days of the Congress, 
about 170 papers were presented for reading and 
discussion. Abstracts of the papers were available 
at tho opening of the Congress, but, as always 
happens at international meetings of this kind, 
individual delegates must select their lectures and 
must necessarily miss some contributions of impor¬ 
tance. Some pf the papers, particularly the mathe¬ 
matical ones, were difficult to follow at the time, but 
will be available for study when the proceedings are 
published. Perhaps the real value of these congresses 
consists largely in the personal oontacts established 
between workers of different nationalities, who cease 
to be abstractions to each other and can use the 
occasion for informal discussions and exchange of views. 

The Congress was divided into five sections which 
were simple and sufficiently comprehensive to cover 
the whole field. A few of the titles of tho lectures 
will serve to give on idea of tho kind of questions 
which were discussed, thus : “The Calculation of 
Death-Rates 1 *; “Sur les possibility do retour A 
l'£quilibre pour une population regressive on retro¬ 
grade” ; “A Population Growth-Curve for England 
and Wales" ; “Essai d^tablissoment d’un indice de 
density doonomique de population” ; “Considerations 
sur la politique demographiesue d’Auguste et ses 
effets” ; u The Length of Life in the Early Roman 
Empire” ; “Recent Population Movements in the 
Irish Free State”; “Les types de migrations” ; 
“Die natttrliche Bevolkerungsvermehrung Wiens” : 
“Involution sociale de la population italienne A 
trovers les reoensements” ; “Growth of Urban Popu¬ 
lation in the United States” ; “F&sondit^ et olasse 
sociale en SuAde”; “L’influenoe du ohoraage sur la 
famille” ; “Die neue deutsohe Bevdlkerungsentwiok- 
lung” ; “Rural Population fluid Government Policies 
in the United States”; “Biotypes et feoondit6”; 
“Constitution physique de la jeunesse polonaise”. 

Now, this m a very mixed bag; but the various 
aspects of the subjeot are inter-linked ami affect one 
another. It would be a mistake, for example, to 
discuss only the statistical side of the population 
question and to omit consideration of quality. In 
tW same way, an adequate examination of present* 
day tendencies necessarily involves a study of what 
has happened in the past; and a discussion of deinot 
graphic foot* in one country is imperfect without 


in view of tho considerable range of matter 
discussed and of the impossibility of being present 
at more than one section at a time, one can only get 
a limited, personal impression of the meeting, an 
impression to bo corrected by a study pf the proceed¬ 
ings when these are eventually published. Meanwhile, 
no one can have attended this Congress without 
having learnt something more about the intricacies 
of the subject than he know on arrival. Such papers 
as that of Prof. BurgdOrfer, for example, which dealt 
chiefly with the effect on the birth-rate of Germany 
of tho now population policy in that country, have 
an importance for all of us. The abstract of his 
paper ends with the following sentence : “L’exemple 
do l’AHemagne prouvo que, dans notre civilisation 
occidental©, il est possible de lutter avec succAs 
contra la baisso du t-aux de natalitA”. 

Amongst numerous other important contributions 
to the proceedings may be mentioned the paper by 
Prof. A. M. Carr-Saunders and Mr. R. S. Walshaw, 
on “Recent Population Movements in Ireland”. The 
authors remark that, “Thor© is less emigration [from 
Ireland] than formerly, and it is going to the United 
Kingdom instead of to the United States. This raises 
important problems for the United Kingdom, which 
is faced with the prospeot of a declining population. 
The United Kingdom is still pursuing a policy of 
giving financial assistance to emigrants going to the 
Dominions. It is doubtful if this can be continued, 
and it is a question whether the United Kingdom 
will not bo peopled from Ireland”. 


Rack and Racial Doctrine 

One section of the International Congress was 
devoted to matters coming under such heads as 
biometry, biotypology and heredity. Opportunity 
was thus afforded for the discussion of a variety of 
problems connected with the racial question, of which 
advantage was taken by the Management Committee 
of the Groupement d’Etude et d ’Information ‘Races 
et Raoisme”, an organization which has undertaken 
tho dissemination among the French people of in¬ 
formation relating to the fallacies and consequences 
of the racial doctrines now current in Germany, and 
is responsible for tho publication of the periodical 
Races et Raoisme (see p. 468)* Arrangements were 
made for presentation to the Congress of a number 
of communications dealing with questions bearing 
upon “race” and their formal discussion. The follow¬ 
ing account is based upon a report furnished by the 
organization. 

Among those present were the veteran Prof. Franz 
Boas, who notwithstanding his advanced years had 
crossed the Atlantic from America for the special 
purpose of taking part, and Prof. Lips and Prof. 
Fairchild, also from the United States. A certain 
‘liveliness’ developed in the proceedings owing to the 
presence of numerous representatives of Germany, 
among whom were Prof. Rttdin, director of the Kaiser 
Wilhelm Institute, Prof, Versohuer of the University 
of Fienkfert* and Prof. Hellpaoh of Heidelberg. 

In opposition to views fHttferward by German 
delegate** oh ‘purity’ of raoeand ( n 0 rdization^ Prof. 
Boas, baaing his remarks cm the experience of half 
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a century, contended that a definition of race more 
in accord with realities was an urgent necessity. In 
even the most inbred populations there were family 
lines of descent which included different genetic 
characters, while in every family line were frequently 
included individuals of most diverse genetic types. 
There was, he maintained, no population which from 
the racial point of view was so uniform as to be con¬ 
sidered either anatomically or physiologically a unity. 
The different groups of the white races so far resemble 
one another that often extremes of the same type are 
more diverse than the means of two different types. 
He stressed the influence of environment, and showed 
how, in the United States, attitude and gesture, which 
have been said to be determined by race, wer e modified 
in the American-born descendants of immigrants. 

Prof. J. Bratsk us dealt with the racial bearing of 
his research on the blood groups of Jews, which he 
said pointed to a differentiation of four types : 
Semitic, Western European, Mixed Eastern European 
and Mongoloid. Further, this differentiation corre¬ 
sponds with the differentiation of head-form. The 
diversity of Jewish types is due on one side to the 
crossing of the Semitic type with the proselytes of 
the Homan Empire, and on the other with those of 
the Khozur. Ho maintained that according to the 
evidence of the blood group the Jews of Berlin are 
more purely European than the Germans themselves, 
while the Jews of the Crimea and the Caucasus are 
more purely Asiatic than the autochthonous Tartars. 

The fundamental principle of racial doctrines was 
attacked by Dr. fcollschan of Prague, who maintained 
that recent research among the most remote peoples 
in Europe and the most primitive in other parts of 
the world had shown that the doctrine of the per¬ 
sistence and immutability of racial type was un¬ 
tenable. The claim to a superiority of racial type 
was based on the desire to dominate. In conclusion, 
he suggested a world-wide collaboration of scientific 
institutions, concentrating on the investigation of the 
problems of race. 

This proposal was strongly condemned by Prof. J. 
Thumwald of Berlin, who maintained that no man 
of scienoe was capable of considering any scientific 
problem whatsoever without importing into his con¬ 
clusions elements which were the immutable outcome 
of hie raoe. 
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Considerable discussion was also aroused by a 
communication from Dr. Hitter on the racial com¬ 
position of the gipsies of Central Europe, in which 
it was shown that their mixed racial character 
justified the measures of ‘purification* which had 
been taken by the Third Reich. This contention was 
opposed by Dr. Brutzkus, who maintained that the 
“Bohemians** were the most authentic and the 
purest descendants of the Aryan race. 

Debate became particularly lively in discussion of 
the report on “The Eugenics of Mental Disease’*, 
presented by Prof. Rfldin, in which the necessity 
was urged for the sterilization of all persons known 
to be affected by hereditary disease. Prof. Schneerson 
argued in opposition that it had been proved that 
certain men of genius descended from families subject 
to hereditary disease, while they themselves were 
often abnormal, quoting the cases of Doetoiewski and 
Nietzsohe. The doctrine of mental eugenics meant 
the elimination of outstanding personalities and in 
the end the lowering of the intellectual standard of 
humanity. The increase in mental disease, notwith¬ 
standing the progress of medical science, was due 
to the increased nervous tension of modern life, and 
suggested a remedy in the improvement of material 
and social conditions. The surest eugenic measure 
was the instinct of love. Any other detracts from the 
dignity of man and deprives him of all his faculties of 
intellectual and moral progress. The proposals of 
the report were also criticized by Prof. Beck of 
Prague, who pointed to the contradiction inherent 
in the application of all racial doctrine and theories 
of “the blood”, which while imputing insubordination 
to the law of the blood, maintained that a blind 
racial destiny imposed a determinism, which denied 
freedom of will to adopt such measures of eugenics 
as would foster the intellectual advancement of the 
species—the voluntaryist conception of the problem. 

Among other communications may be mentioned 
Mme. Haiser (Amsterdam) on the effects of environ¬ 
ment on the sounds of language, and Dr. 8ohreider*s 
report on biometric investigations among the Otomi 
of Mexico. The proceedings of the section closed 
with a full session devoted to consideration of a 
masterly report by Mile, Weinberg on “Differential 
Biometry and Biotypology in the Classification of 
Individuals and Groups’*. 


The Central (Native) Medical School, Suva, Fiji 

By Sir James Barrett, K.BJE; 


r T^HE major, problem in the attempt by a civilized 
X nation to develop people who, by our standards, 
are regarded as backward, is the control of disease 
and the preservation of health. 

It is difficult of solution for several reasons. The 
native is not inclined to co-operate, as he does not 
understand*—and finds it difficult to understand— 
the mode of thought and the technique of the 
European medical officers. The employment of many 
European medical officers is economically impossible, 
hence the training of the native himself is essential. 
Knowing the language, customs and mode of thought 
of his countrymen, he can effect changes which 
otherwise would be out of the question. i*or these 
he Omisal (Narive) Med^ School at Suva, 


Fiji, furnishes a great object lesson, since it repre¬ 
sents a sincere and successful attempt to apply the 
principles of Western medicine to Polynesians, 
Meloneeians and (now) Indians in the South Pacific, 
Like most British institutions, the growth has been 
gradual and the adaptation to needs has been 
effected as occasion arose. 

The Principal Medical Officer In Fiji ifc 188(M0r. 
Coney—obtained the passage of an ordinance pro¬ 
viding that any native student who bad received 
hospital training and practice for three yearn spd 
been examined Jn medicine and surgery might be 
enrolled as a native medical practitioner. 
no medical school building and the todning was 
effected at the Cdtadal Hospital, Suva, In l&AO a 
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lecture room and a hostel for the residence of students 
were built, and with diagrams, models, text books 
end lectures a more comprehensive system was 
organised* At this date there were about twenty 
practitioners. In 1918 there were forty-eight, who 
did fine work in the influenza epidemic of that year, 
but during which eight of them lost their lives, 

In 1923 the hospital was rebuilt and re-organized 
and called the Colonial War Memorial Hospital, and 
with subsequent development lias become an excel¬ 
lent and extensive institution. Students from other 
Islands than the Fiji group were admitted and the 
School became a central school for the Western or 
Southern Pacific. 

At this stage Dr. Montague was Chief Medical 
Officer, and in co-operation with Dr. Lambert— 
director of the Rockefeller Foundation in the South 
Pacific—a notable development took place. A Sohool 
was built with the generous aid of the Foundation, 
containing lecture rooms, dissecting rooms, chemical 
and physiological laboratory, library and museum. 
Accommodation was provided for forty resident 
students. Quite recently the Foundation has 
given an excellent pathological, bacteriological and 
biochemical block and a post-mortem theatre. It is 
hoped that this laboratory will become the centre 
of investigation for scientific study in the South 
Pacific. The staff of the School consists of a whole- 
time tutor and fourteen honorary lecturers. The 
teaching in the old school was in the Fijian language. 
In the new sohool good knowledge of English is 
required of all students, and an entrance examination 
on the basis of the New Zealand proficiency examina¬ 
tion is required. The course of study until 1931 was 
of three years* duration, but it was then increased to 
four years* and post-graduate courses came into 
existence. 

Whilst this development has taken place, the 
training of native nurses was organized on a three- 
year basis, and in 1985 there were fifty-five nurses 
in the department and stationed throughout Fiji. It 
is hoped to make the hospital a central School for 
Nurses in the South Pacific by similar methods to 
those adopted in the Central Medical School. Such 
then is the mechanism of this really useful institution. 

The students are divided into two groups—junior 
and Senior. The junior course occupies 1 $ years and 
the senior course 2J years. The junior course covers 
ohemistry, physios, biology, anatomy and physiology 
with some voluntary out-patient hospital work. The 
senior course includes medicine, surgery, public 
health and the smaller clinical subjects, including 
the study of diseases of children, diseases of the eye 
and some dentistry. The number of students in 1935 
and their source is set out in the accompanying table; 

. at 2nd ard 4th Post* Total 

. . •' year year year year graduates 

Wactam Samoa 3 ~ - 1 - 4 

Baatem Samoa 1 - - - - 1 

t«wa I-l 2 - 4 

Gilbert and HlUee 

Islands l l 2 l $ 

ftotomcm Islands l 11 1 4 

Ms* HetoidM - 1 - - -■ 1 

Ustmi . 1 - - .1 

USsh ' s - - 1 - 3 

WB-^«taw 4 - 5 5 1 U 

Odums - . s - - a 

> . tertian* -- 1 '■ - l - - 2 

•Ml’- " 1* U : 3 3 3 . 


During the year there were 40 students in residence 
at the two dormitories. The two post-graduates in 
the above list are qualified native medical practi¬ 
tioners, and do not reside in the students' dormitories. 
The 12 Fijian students who reside in the smaller 
dormitory are required to keep their rooms and 
grounds in good order. The remaining 28 students 
who live in the large dormitory are expected to keep 
their own bedroom tidy and clean, but an In dian 
servant is provided to assist in the general manage¬ 
ment of the other rooms and the surrounding grounds. 
The students’ dining-room is in the large dormitory, 
so that during the continuous rainy weather, which 
lasted for about six months during 1935, the Fijian 
students were put to great inconvenience as the 
two dormitories are about a quarter of a mile 
apart. 

Recently Dr. Hoodlees, the medical tutor, in 
answer to some questions of mine, furnished the 
following information : 

Roughly, the 40 students at present (October, 
1936) at the Central Medio&l Sohool, include 19 
Polynesians, 6 Melanesians, 6 mixed Polynesian and 
Melanesian, 7 mixed European and Polynesian and 
Melanesian, and 2 East Indian, The Polynesian 
students win most of the prizes at class and yearly 
examinations, but this is due to their numerical ratio, 
19 out of 40 students : and also due to the faot that 
the mission and Government schools in the Poly¬ 
nesian islands are much superior to those in the 
Melanesian islands, so that the Polynesian student* 
enter the Medical School with a very satisfactory 
preliminary education while the pure Melanesian 
students come here with very little elementary 
education. Indian students generally speaking are 
very good at book learning, but they do not make 
the same success at practical work. For steady 
regular work and good progress in medical knowledge, 
the mixed type of student, part Polynesian, is perhaps 
the most successful of all, but here again there are 
other factors at work. 

Supervision of the students when they return to 
their own Islands is entirely in the hands of the 
local administrations. For Tonga, the Gilbert and 
Ellioe Islands, and the Solomons, the native* 
medical practitioner ordinances in each Adminis¬ 
tration can be controlled from Fiji through the 
Western Pacific High Commissioner, who is also 
Governor of Fiji. For Eastern Samoa (U.S.A.), 
Western Samoa (N.Z.), Cook Islands (N.Z.) and the 
New Hebrides (Fr. and Brit.) the position is different* 
The suooeas of the native medical practitioner system 
in each of these Administrations depends on ; (a) A 
sympathetic understanding and control from the 
Administration concerned. (5) A close personal and 
very sympathetic understanding from the European 
medical offioers in any of these Administrations in 
regard to the native medical practitioners sent back 
from Suva to that Administration, (c) A con* 
tinuously developing esprit de corps among all the 
qualified native medical practitioners far and wide 
in the South Sea Islands. This is obtained through 
the N.M.P. Journal , personal correspondence, and 
occasional post-graduate courses. 

Pensions have been granted for retired native 
medical practitioners in Fiji onjy. The native 
medical service is only a few yew« old in the other 
Administrations, and the question of retirement on 
pension has not yet arisen, nor is it likely to arise 
for Another^ It is anticipated 

that pensions will be granted hi Tonga and in Western 
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Samoa, but in the other Administrations it is probable 
that increased salary and allowances will be given 
during the actual period of service and that no 
pensions will be granted. 

The native medical practitioners receive salaries 
varying from £00 to £150 per annum, which ap¬ 
parently meet their wants adequately. They ore 
medioal officers and do not seek private practice as 
we understand it. Their journal, The Native Medical 
Practitioner, is an excellent publication which will 
interest any European practitioner. 

In the Tropical Diseases Bulletin of November 
1936 a detailed account of the working of the Central 
School is published by I>r. Clunie (Medical Superin¬ 
tendent of tlio Colonial War Memorial Hospital, 
Suva) and Dr. McGusty (late Inspecting Medical 
Officer, Fiji). The Islands served contain about 
500,000 people, and at present there aio 84 medioal 
practitioners distributed as follows; Fiji 50, Samoa 
(Western) 9, Samoa (Eastern) 0, Tonga 4, Cook 
Island 2, Gilbert and Ellice 10, Solomon Islands 2, 
New Hebrides 1, total 84 ; native obstetric nurses, 
Fiji, 47, 

Their conclusion is as follows : "Taken individually 
the Administrations participating in the Native 
Medical Practitioner scheme have not the means to 
embark on elaborate enterprises to provide adequate 
medical services, but by a pooling of their resources, 
as is now the case at the Central Medical School, it 
is felt that they will be able to elaborate a common 
form of health organization that will bestow further 
benefits on the native peoples. In Fiji the system 
has proved successful after a long and searching trial, 
and if it is too early yet to claim the some success 
with regard to its more recent ramifications into the 
Other Pacific Administrations, the similarity of con¬ 
ditions and the favourable reports that are coming 
to hand appear to provide full justification for the 
confidence which those of us who are in the closest 
touch feel with regard to the futuro of the Native 
Medical Practitioner in the Pacific. As the system 
becomes more permanently established everywhere 


it will suffer progressively less from the effects of 
destructive cmicism, but there will always remain 
the danger that some over-enthusiastic supporters 
may lose sight of the fundamental cause of its success 
and in a misguided attempt to raise the status of the 
Native Medical Practitioner may defeat the purpose 
for which the school was created, namely to make a 
health service available to these native peoples at a 
low cost and in the form that is most easily assimilable 
by their sooiety." 

The School is administered economically, the 
average cost per student being about £75 per annum ; 
that is, total cost about £3,000 per annum. Amongst 
the .many tributes to the efficiency of the School 
place must be given to the observation of Prof. 
Buokmaeter and Dr. Wright made after a visit to 
the School when returning to England in 1931 from 
Australasia. Their comment was as follows: "The 
Hospital and Medioal Bohool at Suva for Natives of 
Fiji, Samoa and Other Islands is really a wonderful 
place to find in the South Paoifio. We not only saw 
all over the Hospital, but conducted a short class in 
anatomy and physiology in the School and both 
thought the students equal to what we might have 
expected to find in an ordinary Medical School in 
London. Indeed we were both astonished at the 
information they had acquired. 1 ask how many 
Englishmen know anything about this remarkable 
Hospital in Fiji ?" 

In conclusion I have one caution to emphasise. If 
enthusiastic people try to extend the course and to 
increase the expense, much damage may be done in 
seeking something economically impossible. There 
is, I am glad to say, no evidenoe at present of any 
such intention. Depopulation has ceased in Fni and 
with prudent administration the Central School may 
prevent depopulation in the other Islands. I am 
very grateful to Dr. A. H. B. Pearce, Principal 
Medioal Officer, Fiji, and his staff for the information 
furnished on several visits, for the personal contact 
obtained with these fine young men and for many 
reports. 


The Radio Exhibition at Olympia 


nPHE annual radio exhibition at Olympia, which 
1 this year was held on August 25-September 4, 
is generally a partial disappointment to those in¬ 
terested in the scientific and technical aspects of 
broadcasting, as it is usually quite difficult to ascer¬ 
tain what technical progress and improvements are 
being displayed. The exhibition is largely an elaborate 
display of the external cabinets, although most firms 
nowadays provide simple means for inspecting the 
internal construction and layout of the receiver itself. 
This year there was abundant evidence to show that 
moat manufacturers have realized that the modern 
broadcast receiver has to take its place as an article 
of domestic furniture, and as such it must not be 
made especially conspicuous by its curious shape and 
appearance. Another notable advance in what may 
be termed the external features of the receiver is 
constituted by the <mlargeraent of the tuning scale 
and its Case of operation. There however, still 
room far greater uniformity in the location of the 
octroi Imbbs ^ different makes. 


In order to appreciate the improvements made in 
the internal portion of broadcast receivers, the 
visitor to the exhibition was fortunate in having as a 
guide the detailed reports given by such technical 
journals as the Wireles* World, which has published 
three special show numbers on this occasion. A 
general, survey of this year’s exhibits of the various 
manufacturers indicates that many fundamental 
features of the broadcast reoeiver have become 
sufficiently stabilized for the designer to concentrate 
upon the steady improvement of detail, The great 
majority of receivers now manufactured are of the 
supersonic heterodyne type, since this provides both 
the sensitivity and the selectivity required by modem 
broadcasting conditions. The selectivity hew 
generally boon made adequate by the incorporation 
of a properly tuned amplifying stage operetmg at the 
incoming signal frequency. A noteworthy advance 
this year k the incorporation of a oometly dasigned 
short-wave range os a standard feature j aod tbe 
division of the short-wave broadoasting band into 
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two ranges is a factor which adds considerably to the 
ease of operation of the receivers so fitted. Those 
familiar with difficulties of tuning in short*wave 
stations will also appreciate the improvements in the 
mechanical portion of the slow-motion drive to the 
tuning condensers, as well os the large easily read 
scale which is generally provided nowadays. Several 
of the receivers shown at the exhibition were provided 
with a wave-length rang© in the ultra-short wave 
band, so that they may be used for the reception of 
the sound portion of the television programmes. 

This year’s exhibition was not so conspicuous 
as some of the previous ones for radical modifications 
in the types of valves incorporated in receivers, but 
two points hero are worthy of note. The development 
of the tetrode output valve has caused the rating of 
most mains-operated receivers to be raised from the 
previous value of 2-3 watts to 5 watts or above. 
Secondly, one manufacturer of an all-wave supersonic- 
heterodyne receiver is experimenting with the use of 
theHarries all-stage valve. In this receiver all six valves 
are of the same seven-electrode type, the valves being 
adapted for their functions in the various stages by 
suitable external connexion to the electrodes. It will 
be interesting to observe the results of this innovation, 
since the advantages of using the same tyj>o of valve 
in any position in a receiver are self-evident. 

In the cose of battery-operated sets, the main 
problem all the time is to obtain sufficient output 
of good quality without overloading the normal high- 
tension battery, the size of which has now become 
fairly well standardized. Although the output from 
such receivers seldom exceeds half a watt nowadays, 
considerable improvement in acoustic sensitivity has 
boen attained by the use of improved magnetic alloys 
for the small permanent magnet loud-speakers 
generally employed in suoh sets. There is ample 
evidence that the portable wireless receiver has still 
a wide field of service, and tho attractions of several 
of this year’s models are enhanced by the inclusion 
of a properly deigned short-wave range. 

Probably the most interesting feature of 
Radiolympia this year, from a technical point of 
view, was the fact that more than a dozen manu¬ 
facturers showed fully developed television receivers 
suitable for the programmes now regularly provided 
from the London station. Direct reception of these 
programmes was carried out at the exhibition, and 
faofiities were provided for each firm to give demon¬ 
strations to the public under comfortable viewing 


conditions. So far, little uniformity is notioeable in 
the design of the television reoeivere produced by the 
different manufacturers, although they naturally 
all employ the cathode ray tube for tho reproduction 
of the picture image. There is a tendency to favour 
the use of the supersonic heterodyne receiver, 
although in a number of sets the amplification is 
carried out at the ultra*high frequency employed for 
the television sorvice. There is as yot no uniformity 
in the methods employed for the control of the 
electron beam in the cathode ray tube, as both mag¬ 
netic and electric methods are employed for focusing 
and deflection. One of the most interesting television 
receivers exhibited employH a tube of only 4 inches 
diameter; the image produced on the fluorescent 
screen of this tube is projected on to an etched glass 
screen giving a picture of size 20 in. x 16 in. The 
more normal method, however, is to produce the 
final picture on the screen of the cathode ray tube 
and to view this either direotly or through an inclined 
mirror. The normal size of picture for receivers 
priced at 60 guineas upwards is about 10 in, x 8 in. ; 
but some cheaper receivers are now available giving 
a picture size of about 7| in. x 6 in. With the view 
of obtaining the utmost economy in the production 
of a television rocoivor, ono type shown provides the 
circuits for tho vision signal only, a normal broadcast, 
receiver being required in addition to reproduce the 
sound accompaniment. In this way, a receiver giving 
a picture about 6 in. X 4$ in, in size can be obtained 
for about £35. This is a development likely to be 
wortli exploring in the attempt to produce a television 
receiver at a price sufficiently low to appeal to a largo 
number of listeners who already possess a normal 
broadcasting receiver. 

In concluding this review of the exhibition organized 
by the Radio Manufacturers Association, mention 
must be made of the interesting museum provided 
to illustrate the evolution of tho modem broad¬ 
casting receiver, and of the extension to the television 
field of the interesting demonstrations provided by 
the Post. Office to illustrate the deleterious effect of 
various classes of electrical interference on the con¬ 
ditions of broadcast reception. Finally, it must not 
be forgotten that one of the most popular attractions 
of Radiolympia is the provision by the British Broad¬ 
casting Corporation of daily variety concerts in a 
specially constructed hall, which this year contained 
accommodation for an audience of more than 5,000. 

R. L. S.-R. 


Isotopes of Strontium 


ITTORK on the isotopes of strontium has recently 
VV been reported by MattauCh, and by Hahn and 
oo-woitora. Mattauoh {Naturwiss,, 25, 170; 1037) 
has determined the packing fractions of the isotopes 
••Sr and *Sr by the doublet method, using “SiF, and 
respectively, for comparison, Using the data 
of other workers for the masses of **Si and *®Si, the 
packing fraction of »$r is found to be - 8*7 db 0*3, 
ahd ite msse 86»9Mg ± 0*004. The packing fraction of 
••Sr is - 8-0 sfc 0*5, and its mass 85*922, db 0*004. 

The radioactive traneformation of rubidium into 
the strontium isotope of moss 87 has been investigated 
by Hahn, Strasammm and Walling (Afatortww*, 

189 ; 1937), who examined the strontium occurring 


in a mica from Silver-leaf mine, Manitoba. The 
mica was comparatively rich in rubidium (containing 
2—3 per oefit of it), but contained only a very minute 
amount (a few hundredths of a per cent) of alkali 
earth metals. Careful treatment of the mineral 
resulted in the isolation of 250 mgm. of strontium 
carbonate. If rubidium breaks down by radioactive 
disintegration to give strontium, it would be expected 
that the product of disintegration would be present 
in the mineral in comparatively small amount. As 
alkali earth' metals were actually almost entirely 
absent, it is very likely that the sidall quantity of 
sftrontfom present was derived from this disintegra¬ 
tion, The geological age of the mica is estimated at 
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600-1,000 million years, whilst the half-life period 
of rubidium is between 2 x I0 n and 4 x 10 u years. 

An investigation of the isotopic constitution of the 
strontium from the mineral throws much light on 
its origin. This has been carried out by Mattauoh 
(NatuntriM., 25, 189 ; 1937), who finds the strontium 
to contain 90 -97 per cent of the isotope of strontium 
of mass 87. It is therefore very probable that the 
^-radioactive disintegration of M Rb results in the 
formation of 87 Sr. This is in agreement with the 
rule that stable isobares of neighbouring elements do 
not exist. A rough estimate of the quantity of 
strontium produced during the life of the mica shows 
that the half-life period of radioactive rubidium is 
more nearly 2 x 10 11 years than the upper limit 
mentioned above. 


University Events 

Cape Town. —Prof. A. W. Falconer has been 
appointed to succeed Sir Carruthers Beattie as 
principal and vice-chancellor of the University. Sir 
Camithers Beattie will retire at the end of the year. 
Prof. Falconer is at present professor of medicine in 
the University. 

Cambkidge.— T. R, C. Fox, of Jesus College, and 
J. Diamond, of St. John’s College, have been ap¬ 
pointed demonstrators in engineering. 

Dr. R. A. Lyttleton and M. H. L. Price have been 
appointed Faculty assistant lecturers in mathemafcios. 

J. Ilart-Meroer has been elected to the Gwynaeth 
Pretty studentship and to the Nita King scholarship. 

At St. John’s College, a Strathcona exhibition for 
physios has been awarded to R. E. B. Makinson, 
University of Sydney, and a Hutchinson studentship 
for zoology to J. H. Sang, University of Aberdeen. 


Science News a Century Ago 

J. D. Forbes among the Dolomites 

In the course of his Continental tour of 1837, 
J. D. Forbes after leaving southern Germany ex- 
plored the Tyrol and early in September entered the 
then little-known ‘Dolomite’ country, proceeding in 
the direction of the peak of Marmolata. In his 
journal, under the date September 14, he said : 
“This morning, whilst warming myself dreamily 
during the rain at the kitchen fire at Cavalese, I got 
an excellent geological lesson from the boiling of 
certain thin porridge mad© of Indian com (polenta) 
and milk. The air-bubbles disengaged during the 
process formed the most beautiful elevation craters, 
often with little interior ones, formed by the imme¬ 
diate sequence of another bubble at the same point. 
, , . I walked from Cavalese to Vigo, in order to 
understand fully Von Buoh's section of the adjaoent 
beds of rook, and in this I succeeded beyond my 
expectations. But the strata of limestone and sand¬ 
stone do not all dip towards the axis, as he lias 
represented, but some from it, and with evident 
disturbance. 1 went in search of minerals to a 
dealer’s, but only found some very indifferent 
specimens. 

“The scenery from Vigo to Campedello, and from 
that to Caaazea, is in the highest degree striking-*- 
in fact, I know nothing of its kind to compare with 
fit one is entirely surrounded by jagged peaks of 
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dolomite. The amazing crags of the Long Kofel 
come into view near Campedello, and afterwards the 
magnificent outworks of the Marmolata and Basso di 
Val Fredda are seen in all their majestic beauty. 
As I wished to examine the Lang Kofel more minutely, 
os well as Von Buoh’s sections between GrOdon and 
Colfusoo in the Abteier-Thal, I availed myself of a 
tolerable horse track which wound through the forest, 
and after passing close under the precipices of the 
Lang Kofel, entered the GrOdener-Thal. ..." 

Prof. William Ritchie, F.R,S. 

Ox September 15, 1837, William Ritchie, the 
professor of natural philosophy at the Royal Institu¬ 
tion and also in University College, London, died at 
the age of forty-seven years. Bom in Scotland in 
1790, he was educated for the ministry and became 
Rector of the Royal Academy of Tain, Ross-shire. 
Having saved money he went to Paris, where he 
attended the lectures of Th6nard, Gay-Lussac and 
Biot and on his return to England became known to 
Sir John Hersohel. Papers he contributed to the 
Royal Society on a differential thermometer and 
radiant heat brought him into notice, and in 1829 he 
was given the professorship at the Royal Institution 
and in 1832 that at University College. He published 
papers in the Philosophical Magazine and other 
periodicals and made researches in electricity and 
electric magnetism. He was also known as a skilful 
experimentalist, and at one time was engaged on 
experiments connected with the manufacture of glass 
for optical purposes. 

Animal Magnetism 

Thk Gentleman's Magazine of September 1837 gives 
the following information : “At the North London 
Hospital, M. Duportet, the French professor of animal 
magnetism, lately performed some experiments before 
a party. He commenced his operations on a young 
girl, about 17 years old, an inmate of the hospital, 
who has been ill for some time, but who is at present 
almost convalescent. She was seated in a chair in 
the middle of one of the wards, and M. Duportet 
seated opposite to her commenced the operation of 
magnetizing, which is done by waving the hand up 
and down in a perpendicular line before the face and 
body, as closely as possible without almost actual 
contact. After these motions of the hand had been 
continued for some minutes without effect, the pro¬ 
fessor, nothing disconcerted, left off, and another 
patient was introduced, who, we understood, had been 
operated upon more than onoe, deriving, it is stated, 
some benefit in her health. Bhe was a young woman 
named Lucy Clarke, who having for some time past 
been subject to epUeptio fits, had been induced to 
come to the hospital from Tottenham, where she 
resided, that the experiment might be made upon 
her. Am soon as she was seated Prof. Duportet com¬ 
menced the waiting of his hands, ana in a few 
seconds an appearance of extreme drowsiness became 
evident to all who stood around his chair, and she 
frequently rubbed her eyes as children do when 
sleepy. She at length ceased to have the power of 
opening her eyes. The magnetizer, however, who 
had placed her under the spell, had the power also 
of restoring her to a state of wakefulness. This he 
did by placing his fingers on the centre of the fore¬ 
head and drawing them asunder towiuda the templea, 
and afterwards waving the hand itownd bo before 
her free." ^ ■ ;v ■' 



September 11 , 1937 


NATURE 


477 


Cholera in Europe 

An editorial in the Lance/ of September 28, 1837, 
gives the following account of a pandemic of cholera 
at that time ; “The cholera—that terrible epidemic, 
which after having exercised its ravages in all parts 
of the old and new world, seemed on the point of 
returning to the country which gave it birth, lias again 
appeared raging with unabated violence not only in 
many of the southern States of Europe, but in some 
of the northern kingdoms, already more than once 
visited by the pestilence. Our readers arc doubtless 
aware that the Asiatic cholera has been stalking along 
the Mediterranean shores of Europe for the last two 
or three years, and that, at the time we write, it has 
reached the capital of the Papal dominions. The 
progress of the disease through countries, the in¬ 
habitants of which are forcibly kept by their rulers 
in a state of ignorance, has been almost universally 
accompanied by disorder of the most serious nature. 

“At Palermo the Governor has fallen a victim to 
the fury of a terrified and excited populace ; and 
at Rome, if we are to believe the reports which have 
just reached ub, the medical men are everywhere 
compelled to conceal themselves in order to avoid 
sharing the fate of several Of their brethren, who are 
massacred during the period of excitement and con¬ 
sternation, which are produced at the onset of the 
malady. Marseille also has been attacked, for the 
third time, by the epidemic, which during several 
days carried off nearly 100 persons daily, and we are 
sorry to announce that the disease is spreading 
rapidly throughout the department of which that 
city forms the capital* 1 . 


detail, stratification can be seen and photographed in 
Geissler tubes containing various gases at nearly 
atmospheric pressure. 

Frantz Perkier : The action of an electric field 
on on electrified insulator placed in air : the ionization 
of the latter. 

Alexandre Dattvillihr : A universal counter. A 
modification of the Geiger-Muller counter, utilizing 
Richtor and Geffcken relays with Neher and Harper 
mount ing. The working voltage can be reduced to 300 
volts, and the arrangement is suitable for measuring 
the intensity of tho cosmic rays with captive balloons. 

Georges Arikh : Christiansen filters. These filters 
are cells containing a transparent powder mixed 
with a liquid of the same refractive index. Study 
of the results obtained by varying the solid (Hint 
and crown glass, fused silica, fluorspar) and the liquid. 

Casimtr Jausseran, LAon Grillet and Michel 
Dufjukux ; The fine structure of tho 5998-9 bond of 
nitric oxide. 

Bertrand Goldschmidt : Study of the fraction¬ 
ation coefficients of salts possessing several hydrates. 
Study of tho crystallization of barium acetate, with 
actinium X as indicator, and of strontium nitrate in 
presence of a trace of lead nitrate, with thorium B 
as indicator. 

Jean Pbrrbu : Tho equation of solubility of a 
pure substance forming a solid compound with the 
solvent. Control of a differential equation obtained 
theoretically by an experimental study of the system 
sodium iodide and acetone. 

Martial Felix Taboury and Marcel Bellot : 
The action of light on the Liesegang phenomenon. 

Haldttn N. Tkrkm : The oxidation of beryllium 
bronzes. 

EuofcNE Cattklain and Pierre Chabribr : Com 


Societies and Academies 

Paris 

Academy of Sciences, July 6 {CM., 205, 1-96). 

Wolfgang Dceblin ; The elements of a general 
theory of the simple constant chains of Markoff. 
Kkntaro Yano : Totally geodesic non-holonome 

spaces. r 

Marcel BreloT : The best harmonic majorant of 
a sub-harmonic function. 

Raphael Salem : A method of summation nearly 
always valid for Fourier’s series of continuous 
functions. 

Natan Aronszajn : A theorem of tho theory of 
analytical functions of several complex variables. 

Jean Leray and Louis Robin : Complement to the 
study of the movement of an unlimited viscous liquid- 
Pierre Vernottk : Navier’s equations and the 
dissipation flmetion, in a hydraulic system. The 
thermal phenomena produced in the fluid by a rapid 
movement. 

Max Tkissxe Solikr, Luis Castagnbtto and 
Marcel Sabathe : The beats which accompany the 
formation of the alternate vortices of Benard Kar- 

nuuin. ■ 

Avra* LiCHsamowioz : Extension of the Gauas- 

Whittaker theorem. . . 

Fans Lokdok s The quantum theory of the 

n» 

model of Ditfto’e wave meohaiucs. , . 

Jumutv, Obwrvation of tiMjitaatiflad 
OeMer dwohame in different ga«s at atmOftphene 
ttSr certain oomUtkmfi, described fa* 


t ribution to the separation of the phosphoric ion and 
its estimation by a volumetric method. 

Jean Baron and Paul Laffitte : The inflamma¬ 
tion of acetaldehyde. Determinations of the tem¬ 
peratures of spontaneous inflammation of various 
ternary mixtures of acetaldehyde and oxygen with 
nitrogen, argon or carbon dioxide as diluent. 

Marc Tiffbneau, Paul Weill and Bianca 
Tohoubar i The isomerization of cyclohexane methy¬ 
lene oxide into hoxahydrobenzaldehyde, and the 
conversion of the corresponding amino-alcohol into 
cy oloheptanone. 

Marcel Sommelet : A particular mode of intra¬ 
molecular rearrangement. Study of the decomposition 
by heat of (C < H f ) t CH-N(CH # ),OH. 

Werner Lifschitz and Ernst BUding : The <f- 
and f-bomeolglucosidee. 

Panos Grammatioakis : Some modes of hydrolysis 
of the substituted N-benzaldoximes. 

Jean Kandel : Tho hydrocarbonB, halogen deriva¬ 
tives, ethers and esters corresponding to tetra- 
hydroionol. 

Joseph Hoch : Contribution to tho study of sub¬ 
stances with female hormone properties. The 
synthesis of 2-oxo-6,7,8,9-tetrahydro-4,5-benzoaoe- 
naphthene. 

AndbA Gutllemonat : Tlie oxidation by eelenious 
oxide of cyolohexene and of the 3 and 4 nonanes. 

Raymond Hocart : The structural scheme of 
prouutite and pyrargyrite. 

An DRJfe Vatan : The comparative mineralogy of 
the sandy sediments of the Paris basin. 

J. Gotrac and FranoR Bourdebb i Pollen analysis 
and stratigraphioal position of the Quaternary 
lignites of the Cfoamb4ry region. 
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Theodore Mo nod ; The geological constitution 
of the Mauritanian Adrar, 

Alexandre Guillekd and Pp»R» B'trillard : 
The ptirsistanc© of fluorescin in the soil* The influence 
of ferruginous formations. 

Nicolas Stoyko : The periodicity in the irregu¬ 
larity of the rotation of the earth. 

Arthur Brunei, and Robert Eohkvin : The 
evolution of nitrogen, appearance of allantoinose and 
of urease in the germination of rust (Agroatamnm 
Gitkago )* 

Joseph Lek^vre : The reversal of polarity pro¬ 
duced in cuttings of Salix. 

A. Guieysbk-Pkllissikr j The presence of striated 
muscular fibre in the pulmonary arteries of the rat 
and the mouse. 

Maurice Villabet, Henri B^nard, Loins 
Justin Brsan9on and Mlle Anorak Abadi ; The 
mathematical study of the kinetics of hanmolysiH 
(kinelysis). 

LifcoN Kkpinov : The antiglyoogenolytic action of 
insulin. 

RenA SaluUKS : Nutrient leucocvtosis in reptiles 
in bad conditions of captivity, 

Jean Loiseleur : The adsorption of polypep¬ 
tides by proteins. The behaviour of a solution of 
peptone. 


Forthcoming Event 

Faraday Society, September 13-15.—General discussion 
oh ‘"Reaction Kinetics” to b© held in the University of 
Manchester. 


Appointments Vacant 

AmdCXTlowB *JV invited for the following appointments, on or 
Iwfore the dates mentioned : 

Assistant Lbctukku, and a Demon htratox in Elhctwcai, 
Rnginmkkino |h the Imperial College of Science and Technology’ 
(City and Guilds College), Prince ftonsort Road, S.W.7—Secretary 
(September i:»). 

Assistant Lrctpkbk in Electiucal Knoinrrrinq in the Man¬ 
chester Municipal College of Technology—The Registrar (September 
20 ). 

JLBCTUKNft IN P«yhical 0HBMI8THY (Grade IT) In the University or 
Bristol—Secretary and Registrar (September 24). 

Soil Chemist for the Rubber Research Scheme, Agalawatta, 
Ceylon—The Chairman (November 16). 

1NSTECTORS OF MINIS in the Colonial Mines Service—The Director 
of ^Recruitment (Colonial Service), 2 Richmond Terrace* Whitehall, 


Official Publications Received 


Great Britain and Ireland 


Force try Commission. Special leaflet No. 1: Pit-Prope. Pp. 8, 
(London ; Forestry Commission.) [178 

Iron and Steel Institute. Special Report No. 18: Reports upon 
Blast-Furnace Field Tests. X ; An Investigation of a Blast-Furnace 
smelting principally Lincolnshire Ores at wo Frodtngham Works of 
the Appleby-Frodlngham Steel Co. Ltd. Pp, v+98. 10*. Special 
Report No. 10 : Foamed Blast-Furnace Slag. By Dr. T. W, Parker, 
Pp. v+S2. 6s. (London ; Iron and Steel Institute.) 1206 

Forestry Commission. Bulletin No. 14: Forestry Practice; a 
Summary of Methods of Establishing Forest Nurseries and Plantations 
with Advice on Other Forestry Questions for Owners and Agents. 
Revised edition. Pp. 90. (London; Hit. Stationety Office.) +#. M. 
net. {*3e 

The Journal of the Institute of Metals. VOL «0. Edited by G, Shaw 
Scott. Pp, 466 + 60 plates. (London: Institute of Metals.) 1288 


Air Ministry: Meteorotogieal Office. Southport Auxiliary Observe 
ty (the Femiey Observatory of the Corporation of Southport), 


Gary (the .FemlSy Observatory of 

RflUWlfcrcSMsS 

servatory ; London : Air Ministry.) 


: Site Corporgri^^^^ulhpert). 
Sr^^lSSuthport: ferniey pb* 

> tm 


Air Ministry: Aeronautical Research Committee: Reports and 
Memoranda. No. 1700 (2468 and 2459); Progress of Experimented 
Aero-Engine Exhaust Silencing. By A. W. Moriey. Pp, 18. 2r, fid, 
net. No. 1761 (2882): The Stress in Certain Tubes of Rectangular 
Cross Section under Torque. By D. Williams. Pp, 84. 4*. fid. net. 
No. 1766 (2607): Experiments on a Sphere at Critical Reynolds 
Numbers. By A, Page. Pp. 20. 8*. net. No. 1771 (2722): Teste of 
Four Airscrew Sections In the Compressed Air Tunnel. By D. H, 


Experiments on the Use of a Static Tube in the Wing Wake and a 
Short Pitot Tube in the Leading Edge as an Airspeed Indicator. By 
the Aerodynamics Staff, R.A.E. Pp. 6. 1*. net. (London : H.M, 
Stationery Office.) - [268 

Other Countries 

Government Museum, Trivandrum. Administration Report for 
the Yoat 1111 M.E. Pp. 8. A eonolse Guide for Visitors. Pp* 8. 
(Trivandrum : Government Museum.) [188 

XJ.8. Treasury Department: Coast Guard, Bulletin No. 19: The 
Marion and General Green Expeditions to Davis Strait and Labrador 
Sea under direction of the United States Coast Guard 1928-1981-1933* 
1034-1936, Scientific Results, Fart 2: Physical Oceanography. 
Pp. vi 4-269. (Washington, D.C.: Government Printing Office*) 
76 cents, [188 

Report of the Kodalkanal Observatory for the Year 1936. Pp. 4. 
(Delhi: Manager of Publications.) 3 annas; 4d. [198 

Madras Fisheries Department. Administration Report for the Year 
1935-36. By Dr, B. Sundara Raj. Pp. ill+684 3, (Madras : Govern¬ 
ment Press.) 8 annas. [198 

Meteorological Office. Note No. 17 : Climatic Notes—New Zealand 
Districts. By Dr. E. K.Jdson. Pp. 32. (Wellington : Government 
Printer.) [238 

Statens Metenrologisk-nydrografl»ka Anstalt. Tillafir Arsbok 18, 
1936. Arsber&ttelac for 19&6. Pp. 19. Arsbok 18, 1936. 1, Mftnad- 
s&vcrslkt Over vftdcrlek och vattentiUgftng. I*n. 76. 2.50 kr. (Us.) 
Noderbdrden 1 Sverige. Pp. 16. 2.60 kr* (Stockholm: Staten 
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Philosophy of Early Education 


I T was a foregone conclusion that so original 
and stimulating a contributor to contemporary 
thought as Mr. H, G. Wells—on this occasion we 
are almost invited to dub him Dr. H. G. Wells— 
would have things to say to Section L (Education) 
of the British Association calculated to provoke 
lively interest and discussion. Few listeners to 
his presidential address, many of whom were 
working teachers, could have adopted the language 
of Tennyson's “Northern Farmer” : “An’ I thowt 
a said whet a owt to 'a said, an* I coom’d awaay”. 
The address was probably the better for being 
plain-spoken and provocative, for only so could 
Mr. Wells have been at his characteristic best. 


—indicated his general view as to the kind of 
thing which an educated person ought to know. 
An acquaintance with the fifteenth chapter of his 
later book, “The Work, Wealth and Happiness of 
Mankind”, further prepared one for the opinions to 
which he has now given full and forcible expression. 

Mr. Wells began and ended his discourse with 
an almost solemn warning as to his self-imposed 
limitations. Questions of “drill, skills, art, music, 
the teaching of languages, mathematics and other 
symbols, physical training and development, and 
the rest”, he deliberately plaoed outside the scope 
of his message. He felt he could be most helpful 
by concentrating on the sort of world picture we 


Notwithstanding certain of his earlier ex¬ 
periences, Mr. Wells disclaimed the right to appear 
before his audience as a teacher, but preferred to 
introduce himself as a citizen at large. We take 
this to mean, what is indeed sufficiently obvious, 
that be is no expert in the art of teaching a class 
hHipag iii g a school, but that he claims the 
right of every intelligent citizen to critioize the 
restdts of the teaching and the output of the 
schools. ’ however, is something more 


are presenting to young people, the essential 
framework of knowledge that should be estab¬ 
lished betimes in the normal citizen of our modem 
community. Whether he was fundamentally right 
in making all these exclusions from the essential 
framework is bound to be a sharply controversial 
topic, upon which we cannot fully enter. Suffice 
it to say that, according to Mr. Wells’s judgment 
of eduoation&l values, the indispensable and irre¬ 
placeable structure of fact, the main beams and 


than a distinguished outrider. In his later phase 
^ writings have been those of a public 
toa<&er»who definitely seta out to show what 
young pec^ple du^ht to learn, if they are to become 
efficient citizeixa in the World of to-day. In other 
w*^ limited claim to 

ta& about methods of teaching, he makes, rightly 
: claim to talk about 

the emitm teaching, the mental fore which 
the schoob proidde for potential citizens. His 
• of History^ followed by the 


girders of which structure must be laid down, 
soundly or unsoundly, before the dose of adoles¬ 
cence, should rest upon a threefold foundation of 
history, biology and geography, widely inter¬ 
preted. These three, says Mr. Wells in effect, are 
the things that abide, and it is probably safe to 
add that in his view the greatest of these is history. 
But merely to quote these familiar labels Would 
be to convey a totally iaadaq^ of the 

length and breadth of his message. 

What Mr. Wdla means by hktory waa &lready 
familiar to many, wehope to moat, m his listeners, 
opportunity 6jf dmouaeing ones 
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more the sort of history which, at any rat© until 
recently, has been taught in our schools, and in 
great measure accounts for that “crazy combative 
patriotism” which now threatens to destroy our 
civilization. Equally mischievous, he added, is the 
‘‘furtive anti-patriotism of the leftish teacher”, 
We suggest, however, that if Mr, Wells thinks that 
the sort of history denounced long ago by Herbert 
Spencer as “an obituary of kings and queens” and 
denounced later by John Richard Green as “drum* 
and-trumpet history”, is still encouraged in our 
Bohools, he ought to make further inquiries. But 
the rest of his indictment is not so easily disposed 
of. He demands that school history should not 
only shed iits insularity, its narrow nationalism and 
its contempt for the lesser breeds without the law, 
but that it should also be nothing less than the 
story of man's great adventure upon this planet. 
He claims that the archaeologists, and the historians 
of the rise and fall of empires, have provided far 
flow material for the mental equipment of modem 
youth than the ‘hole-and-corner' history of a 
single nation. Here he will have many sym¬ 
pathizers and some severe critics. It was to be 
expected that this part of his address would 
receive special comment in the daily Press. 

As regards the rest of the informative content 
of the curriculum as conoeived by Mr. Wells, 
there will be general agreement with his ideas 
about, the teaching of geography and simple 
economics; and indeed the modem teacher in 
schools of every kind has already gone a long way 
towards satisfying his requirements. The chant¬ 
ing of lists of capes and rivers is mostly a thing of 
the past. Where geography passes over into 
biology his strictures are just. Too many young 
people leave school ignorant of the wonderful story 
of life upon the earth, and equally ignorant of 
the working of their own bodies. But, asks Mr. 
Wells in effect, who is sufficient for these things 1 
Certainly not, he declares, the present generation 
of teachers, two-thirds of whom ought to be re¬ 
conditioned or superannuated. Here again, having 
regard to the work done in summer schools and 
refresher courses, and the activities and publications 
of such large and important professional bodies as 
the Srftooe Jlasters 1 Association and the Geo* 
graphical Association^ Mr, Welk should have made 
further inquiries. Alsoeven a cursory examination 
pf the text-books or reading-books now available 
for pupils of all ages, and exhibited by publishers 
at such meeth^s as those of the A®***** 1 Conference 
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that the school books of to-day are vastly superior 
in every respect to those of the past. 

The present position is that teachers as a body are 
more mentally alert and educationally active than 
ever they were. True, they may not be sufficiently 
intent upon the informative components of the 
curriculum as advocated by Mr. Wells, but their 
general attitude suggests plenty of room for hope. 
A generation ago, teachers were too much occupied 
in fighting for reasonable conditions of service. To 
a great extent they are now occupied in fighting 
for a better chance for the pupils. 

But we wish to close these comments upon a 
note of appreciation. In one of his charming and 
vigorous philosophical essays, William James took 
up strongly the position that the great philosophic 
thinkers, however much they might try to sink 
the fact of temperament, could never succeed in 
doing so. The philosopher’s temperament, de¬ 
clared James, “really gives him a stronger bias 
than any of his more strictly objective premises. 
It loads the evidence for him one way or the other, 
making for a more sentimental or a more hard- 
headed view of the universe”. James proceeded to 
a broad classification of the great philosophic 
thinkers as the tender-minded and the tough- 
minded. The tender-minded he described as 
rationalistic (devoted to abstract and eternal 
principles), idealistic, optimistic, religious, free- 
willist and dogmatic. The tough-minded he de¬ 
scribed as empiricist (devoted to facts in all their 
crude variety), materialistic, pessimistic, irreligious, 
fatalistic and sceptical. 

Not for one moment would we wish to apply to 
Mr. Wells every item in the second of these lists of 
adjectives. But he is one of the outstanding public 
teachers of our time, accustomed to take the broad 
philosophic outlook upon every problem that be 
touches ; and if we were asked in which of the 
two categories we would place him, we should 
inevitably place him among the tough-minded. 
Few of our prominent thinkers could, for example, 
have got to the end of day sort of discourse on 
education without ever mentioning Shakespeare ; 
but Mr. Wells forgot even to mention bferature 
among the skills, etc., which be designediy ex- 
oluded from his survey. Perhaps 
Association will next year seek to restore the 
balance by inviting one of the tender-minded 
brotherhood to addrewe the Bklucation Secticm^ 

to aU interested in education, 
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Social Theory and Discipline 


(i) The Development of Sociology 
By Prof. F. N. House. (McGraw-Hill Publications 
in Sociology.) Pp. viii + 456. (New York and 
London : McGraw-Hill Book Co. Inc., 1936.) 24s. 

(a) Control in Human Societies 
By Prof. J. Dowd. (The Century Sooial Science 
Series.) Pp. xvii + 476. (New York and London : 
D. Appleton-Oentury Co. Inc., 1936.) 16». net. 

(3) Ideology and Utopia: 
an Introduction to the Sociology of Knowledge. 
By Karl Mannheim. (International Library of 
Psychology, Philosophy and Scientific Knowledge.) 
Pp. xxxi + 318. (London: Kegan Paul and Co., 
Ltd.; New York: Harcourt, Brace and Co., 
1936.) 15s. net. 

a JRRENT interest in the co-ordination of 
views on the social responsibilities of scientific 
workers gives topical interest to these three vol¬ 
umes. From different angles they are all concerned 
with the contribution whioh science could offer to 
the solution of social problems, and more especially 
with the conditions and principles of scientific 
thought in this field. In turn they give us a broad 
historical survey of the subject, a practical study 
suggestive of lines of research and a stimulating 
contribution to original thought on the underlying 
principles of sooial theory and discipline. 

(1) About half of Prof. House’s comprehensive 
but not exhaustive account of the development of 
sociology is concerned with the growth of sociology 
in the United States, and particular aspects and 
characteristics of that growth. As an introduction 
to the extensive literature of this field and as a 
reasonably balanoed survey of the development of 
. thought on sooial questions, it can be commended 
to the growing number of scientific workers who, 
in considering the social consequences of their 
work or the place of scientific thought and method 
in social and political questions, are anxious to 
gain some baokground of theory and experience. 

Some such bwikground is essential whether we 
are concerned with the theoretical aspects of social 
schmoe tst with its actual technique in the handling 
of aocial and poHtical problems on scientific Hoes, 
if only because nowhere in the field of science is 
the question of values more important than in 
sooial problems. The historic background gives 
the due to the meaning of many social phenomena 

present-day conditions and problems. It is a 

ffmdamoatal ohj^dve in the preservation. 

siioriiad• v 


Prof. House is sometimes a little too compre¬ 
hensive to be as lucid as is desirable in the further¬ 
ance of the objectives so clearly set forth in his 
introduction, and more judicious selection would 
have made the work less tedious and increased its 
value to the general reader and student. None the 
less, he has traced clearly the development of 
social thought from its origin until it commenced 
in the eighteenth century to take on a form which 
may reasonably be styled scientific, and in the 
first two parts of the book ample justice is done 
to writers and thinkers in this field both in Qreat 
Britain and in Europe, His survey of American 
conditions notes a number of weaknesses of social 
research in that country whioh have already 
received trenchant criticism from Flexner, but 
suggests that the belief that sociology has im¬ 
portant practical bearings on problems of citizen¬ 
ship, personal conduct and occupational problems 
may lead to it being regarded less as a subject to 
be taught to college students. On the other hand, 
he is a little sceptical as to the prospects of the 
integration of sociology, economics, political science 
and anthropology into a social science. 

(2) Prof. Dowd, limiting himself to the evolu¬ 
tionary or dynamic aspects of society, gives us a 
comprehensive study of the controlling influences 
which determine the evolution of human societies 
and enters a strong plea for research on the lines 
advocated by Prof. W. McDougall in “World 
Chaos”. The major part of the book, following a 
brief discussion of the origin and functions of 
control in society and a summary of the develop¬ 
ment of control in such varied fields as industry, 
religion, art, government and family life, which 
he summarizes as a transition from paternal to 
social control accompanied by an increasing indi¬ 
vidual opportunity, incentive and development, is 
devoted to a highly stimulating examination of 
the varied factors which are involved in problems 
of control which confront us at the present time* 

This is a book which anyone who is interested 
in sooial problems to-day, whether of leadership 
or of the re-integration of society under the impact 
of sdence, can read with profit and with interest. 
Prof. Dowd gives a well-balanced treatment of the 
many factors which complicate these studies. 
His chapter on control in industry is highly sug¬ 
gestive and is an admirable corrective to lire 
narrow angle from which industrial admiidstration 
is sometimes approached. We have in it one more 
pl^ that industrial efficiency cannot be dissociated 
social efficiency. No individual can bo in¬ 
spired to do efficient work unless be has opportunity, 
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like the professional worker, to exercise his initia¬ 
tive, to share responsibility for the product and to 
receive recognition for his part in it, and the 
author lays a good deal of stress on the value of 
developing group loyalties and incentives of the 
professional type. He clearly believes that in the 
society of the future the motive of private profit 
will be insignificant and unnecessary. 

Particularly to those who are concerned with 
the preservation of democracy and freedom of 
thought in the face of clashing systems of totali¬ 
tarian States and social organization should this 
study make its appeal. The author never fails to 
recognize the need for discipline, and whether he 
is concerned with order in the State, in industry, 
or in the religious institution, he regards its 
development as of the first importance. Recogniz¬ 
ing the fundamental principle of discipline that 
loyalty to group ideals and standards progresses 
from the smaller to the larger fellowship groups, 
he points out that the very existence of dictator¬ 
ship is a confession of failure to engender the 
primary loyalties. Discipline, however, is not mere 
conformity to a fixed standard, but the acceptance 
of some ideal or principle as the determining 
influence in conduct and action. 

This study of social control is in fact primarily 
a study of the meaning of liberty and its preserva¬ 
tion, The ultimate object of social control is to 
facilitate the flowering of whatever genius or 
talent the individual may possess, and the main 
purpose of the book is to discuss the principles 
which may be applied in the development of a 
social order in which the individual can best 
express his personality and in which human 
relations may be most felicitous. This can only 
be achieved as a measure of discipline is accepted, 
at least sufficient to prevent a relapse to the social 
chaos which demands paternalism for its cor¬ 
rection. Scientific workers at least should respond 
to the plea for the acceptance of group disciplines 
and larger loyalties* which will enable the individual 
to resist transient appeals likely to throw him out 
of his social orbit, no less than to the plea to enter 
on the wide fields of research now open to us. 

Prof. Dowd makes many wise observations sug¬ 
gestive of lines of thought or study in respect of 
such matters as recreation as a social function, 
the relation between physical, moral and social 
efficiency, and professional or other occupational 
ability, or the growing significance of the service 
motive in industrial and business enterprise. He 
believes that if private business cannot be organized 
primarily to serve the public, it must give way to 
some form of State control, and he directs attention 
to the difficulty of effective discipline for citizen¬ 
ship if condition* are perpetuated which over- 
stimulate man's desires for material possessions, 
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(3) Mannheim's work is scarcely one for the 
general reader, but is unquestionably the most 
significant of the three works as a contribution to 
the theory of sociology. Even in his discussion of 
the relation between social theory and political 
practice entitled “The Prospects of Scientific 
Politics”, the author esohews the practical side 
and is concerned essentially with the fundamental 
principles by which effective action is determined. 
If, however, the book is primarily one for the 
specialist, apart possibly from the fifth section, 
which is little more than a scientific outline of the 
sociology of knowledge, written essentially as an 
article for an encyclopaedia, it would be unjust to 
suggest that even the general reader will not find 
stimulating and suggestive passages in this work. 

Prof. Mannheim lays a welcome stress on the 
necessity for precision of thought and on the 
interdependence and sensitivity to change and 
varying emphasis in the meaning of words. 
Thought, he points out, is a particularly sensitive 
index of social and cultural change, and few things 
have hampered progress in the development of the 
social sciences more than the loose and inaccurate 
terminology so often employed. Moreover, it is a 
rapidly changing intellectual world which makes 
possible the effective criticism of ideas and values 
formerly regarded as fixed. We need continually 
to recognize that every point of view is particular 
to a certain definite situation, and must be ready 
to determine by analysis the nature of this par¬ 
ticularity. Knowledge is distorted when it fails 
to take account of the new realities applying to a 
situation, and when it attempts to conceal them 
by thinking of them in inappropriate categories. 
One of the weaknesses of the cultural sciences 
to-day is that they view their knowledge and 
formulate their problems abstract and tom from 
their concrete settings. To recognize more clearly 
this confusion is an enrichment rather than a loss, 
for the way out is to. be won by the gradual 
extension and deepening of our insight and by 
careful advance in the direction of control, 

The plea for fundamental thinking does not, 
however, lead Prof. Mannheim to understate the 
necessity for practical politics, though he doe* 
not attempt to elaborate even programmes for 
research in such fields. He dearly does not believe 
that the sphere of human activity on the mastery 
of which our fate depend* will not yield it* secret* 
even to sdentifio research. Nor is he to be num¬ 
bered with those social scientists who believe that 
sdence must restrict itself to the causation of 
actual phenomena, that sdence is not concerned 
with what should be done, not with what ought to 
be but rather with what can be done, and with, 
the maimer of doing it. He h^^^ ^dee 

the connexion between the actual intereat group* 
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in society and the ideas and modes of thought 
they espoused. He has shown that these com¬ 
plexes of ideas which direct activity towards the 
maintenance of the existing order do not merely 
direct thought from the object of observation, but 
also fix attention upon aspects of the situation 
which might otherwise be observed or unnoticed. 

Prof. Mannheim has thus given us an effective 
instrument for fruitful empirical research. He 
also insists on the acuteness of the problem of 
objectivity in the social sciences, and the interest 
of the observer in the observed and the over¬ 
whelming influence of beliefs about the ends of 
action. He shows clearly also that the factors at 
work in the human mind, impelling and disturbing 


reason are the same dynamic factors that are the 
springs of all human activity. The new discipline 
he outlines, which promises to give a fresh and 
profound understanding of social life, is supple¬ 
mented by a clarification of some of the major 
moral issues of to-day. If the treatment is not 
always as lucid as might be desired, the book is 
none the less a significant contribution to thought 
in a field with which not merely the specialist but 
also all scientific workers and others interested 
in the deeper problems of to-day are increasingly 
concerned, and not the least of our thanks are 
due to the translators for the critical preface 
contributed by Louis Wlrth. 

R. Briohtman. 


Fluorine 

Fluorine Intoxication: 

a Clinical-Hygienic Study ; with a Review of the 
Literature and some Experimental Investigations. 
By Kaj Roholm. Pp. xi 4- 364 4* 47 plates. (Copen¬ 
hagen : Arnold Busck; London: H. K. Lewis 
and Co., Ltd., 1937.) 20$. net. 

F LUORINE intoxication from domestic or 
industrial causes is rare in Great Britain. 
For this reason the knowledge of its occurrence, 
causes and results is inadequate and restricted. 
In this recently published excellent survey in 
English of the clinical and experimental work on 
the subject, much useful information has been 
presented and the main points will be reviewed. 

All fluorine compounds are toxio to man and 
animals. Taken orally, hydrofluorio acid solutions, 
sodium fluoride, hydrofluosilicic acid and sodium 
fluosilicate are highly toxio, calcium compounds 
being less toxic. Cases of acute poisoning from 
accidental and premeditated use are increasing. 
The compounds in the fatal preparations were 
either sodium fluoride or fluosilicate. Death 
occurred in all in less than twelve hours. 

The oases of chronic poisoning can be divided 
into three groups. A small number of sporadic 
distribution are due to the use of insecticides for 
plants or animals, or rat poisons. A larger number 
Occur in certain industries. Cryolite workers 
provide the largest number of oases, and it is the 
study of these that has been the important original 
contribution of Roholm’s work. The other group 
of ohromo ca^ee represants the mildest but yet 
obvious form of fluorine effect, namely the 
This oooure in localised regions, 
-6£ 'Wrlxiolt have been recorded in 


Poisoning 

the United States. Mottled teeth occur in Italy, 
Spain, Holland and England (Maldon, Essex). In 
all these regions the effects on the teeth are similar 
in type but different in degree. The teeth can only 
be affected during development; they are chalky 
white and later they become stained with unsightly 
dark brown patches or ‘mottled*. The cause is the 
presence of sodium fluoride in the drinking water. 
Even two parts per million fluorine in the water 
can cause this, and so calls for a change of supply. 

In Morocco and the Argentine there is a form of 
chronic poisoning called ‘darmous* which results 
from the extensive fluorine-containing phosphorite 
rock deposits. The cattle are badly affected with 
a form of osteomalacia. Feeding rock phosphate 
can lead to this condition. The use of bone meal 
has so increased that the supply is inadequate and 
rock phosphate is used instead. It is essential 
that the latter should be fluorine-free. Vegetation 
in the neighbourhood of chemical works emitting 
fluorine is affected and can be a source of danger 
to grazing animals. Similar results have followed 
volcanio eruptions in Iceland. 

The distribution of fluorine has been considered, 
This part of the subject is not in a satisfactory 
state because of the difficulty of determination of 
fluorine, especially in animal material. Fluorine 
is not a necessary element in nutrition, nor is it 
present in more than a trace in average teeth ; 
even mottled teeth only contain 0*05 per cent of 
fluorine. 

Roholm’s special work has been the study of 
fluorosis among workers in a cryolite fhetory. 
Cryolite (Na*AlF*) deposits occur in Greenland, 
are quarried and shipped to the United States and 
Copenhagen. In the latter the working of the 
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crude mineral to a fine pure state takes place. 
Those therein employed have been studied. The 
danger, one similar to that in silicosis, lies in the 
fine dust produced during the working. In all, 
sixty-eight workers, male and female, were ex¬ 
amined (questionnaire, urine analysis and X-ray 
of limbs and pelvis). Gastric disturbances, 
palpitations, dyspnoea and rheumatism were 
the commonest complaints made by the workers 
themselves. 

The X-ray examination revealed that intoxica¬ 
tion was generalized, all bones being affected with 
a diffuse osteosclerosis accompanied by a calcifica¬ 
tion of ligaments. This was considered the most 
serious effect because it led to a decreased 
mobility of joints, in particular of the spinal 
column. The children of female workers in a few 
cases, where suckling had been prolonged, showed 
mottling of their permanent teeth. Experiments 
in which cryolite was fed to rats, pigs, calves and 
dogs verified the clinical findings, so that a clearer 
understanding of the workers’ symptoms has been 
gained. 
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Convinced, then, of the toxic properties of 
fluorine, it is important to emphasize the sources 
of danger and possibilities of prevention. Danger 
lies in the manufacture and use of compounds of 
fluorine for insecticides, plant sprays, rat poisons 
and rock phosphate, for manure or cattle supple¬ 
ment. Prevention should aim at restricting the 
handling and hence the use of fluorine compounds. 
Whore handling of minerals takes place, similar 
precautions are required as for silicosis prevention. 
Industrial waste containing fluorine should be con¬ 
verted to the least toxic compound, calcium fluoride. 

My own inquiries in Great Britain have indicated 
that fluorosis has not yet been recognized as an 
industrial danger. Apparently fluorine minerals 
are not dealt with here. The danger, however, 
exists in the use of insecticides. A case of poisoning 
from accidental use of a chicken disinfectant was 
reported a little more than a year ago. 

It is fortunate that a volume of such industrial, 
clinical and scientific value is available, in English, 
should the danger of fluorine intoxication become 
more common. M. M, Murray. 


The Living World 


Science of Life Series 

By H. G. Wells, Julian Huxley and G. P. Wells. 
Vol. 1 : The Living Body. Pp. xi + 223. Vol. 2 : 
Patterns of Life. Pp. x + 239. Vol. 3 : Evolution 
—Fact and Theory, Pp. x + 271. Vol. 4 : Repro¬ 
duction, Heredity and the Development of Sex. 
pp. x + 222. Vol. 5 : The History and Adventure 
of Life. Pp. x + 259. Vol. 6 : The Drama of Life. 
Pp. x + 316. Vol. 7: How Animals Behave, 
Pp. x +263, Vol. 8 ; Man’s Mind and Behaviour. 
Pp. x + 271. Vol. 9 : Biology of the Human Race. 
Pp. ix + 205, (London, New York, Toronto and 
Melbourne: Cassell and Co., Ltd., 1934-1937.) 
4s. net each. 

W E confess that we commenced to read with 
a certain prejudice, for we thought of the 
many distinguished authors who combined to 
write the “International Science Series” and 
cheaper "Primers” of still earlier date. Each wrote 
on his own speciality, and we assumed a certain 
virtue in this, We were sceptical in respect to this 
combination of literary capacity, of imagination 
and of learning, perhaps expecting that the latter 
on account of its ‘youthfulness’ would not be 
allowed its full play. However, we found ourselves 
reading Volume 1 on a train journey, and a volume 
has been our inseparable companion on all such 
for the last three months. We admit -second 


childhood’ with its consequent loss of memory— 
and thus our reading gave us pleasure, point 
following point as to life and the methods thereof, 
in such definite order that they produced in us a 
happy restfulness, not the boredom that induces 
sleep. We found a well-authenticated story and 
could read without the worry of hybrid names, too 
often coined to glorify an author rather than of 
necessity. "We ought to have a name for it.” 
"Why V 9 "Well, someone else will give one, 
anyhow !” Far from valid reasoning. 

Our authors are so merged that they might 
have been one. They start with "The Living 
Body”—and it is the human body—a machine 
reacting to its varied surroundings, its driver a 
nervous system, and efficient so long as it is 
properly fiielled and cleaned, until in course of 
time it wears out. This leads naturally to the 
various ‘patterns’ affected by animals and 
plants, and then our attention is directed to the 
way in which they may have been evolved. We 
are not allowed to assume without ample evidence 
the overwhelming positions Of evolution and 
natural selection, which sometimes are rejected 
owing to man’s pride or fear. ‘Heredity 1 is alK 
important here, reproduction, sex and the body 
changes as the individual grows—a h&ppilywritten 
and dear eerie* of essays* 
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“The History and Adventure of Life”, weaving 
it into the conditions of each geological stratum, 
naturally appeals, but a map showing the pro¬ 
portional length of time of each period is not 
accessible where we want it, the table given 
devoting two-thirds of its length to man, its 
post-War column especially in our opinion being 
out of place ; this we disliked, but we found the 
rest of the volume corrective and admirable. The 
“Drama of Life” is scarcely a self-explanatory 
title for life in the sea and on land and in its 
waters, and the swaying balance between the 
animals and plants in communities (ecology). To 
us this quite learned volume shows a curious lack 
of those personal and humorous touches which 
we had become accustomed to expect, and which 
recur in full measure in the consideration of 
‘behaviour*—a separate volume is devotod to 
man—and of the “Biology of the Human Race’'. 


Our suggestion to parents who have children 
going to a university for any science course, and* 
to teachers, is to use these volumes so that their 
children or pupils may be educated, not merely 
crammed. There are nine of them, one for the 
summer vacation before the first term, and then 
one in each vacation until the student sits for final 
honours. The examinational result—whether the 
student is biologist, physicist or chemist—a certain 
understanding, will be great, and the candidate will 
have something which will add permanently to his 
interest in life, and will help him in his relation¬ 
ship with his fellows and his community. 

The series is a reproduction in convenient form 
of the volume entitled “Science of Life”, originally 
published in 3929 and reviewed in Nature of 
March 28, 1931 ; the separate and handy little 
volumes now before us have been appearing at 
intervals since 1934. 


Theism Restated 


The Philosophical Bases of Theism 

By Dr. G. Dawes Hicks. (Hibbert Lectures.) Pp. 
272. (London; George Allen and Unwin, Ltd., 
1937.) 8a. 6 d. net. 

HE substance of Prof. Dawes Hicks’ book 
was delivered as the Hibbert Lectures in 
1931, The volume is designed primarily for the 
general reader, especially for those “who have 
abandoned the resort of basing their religious trust 
on a miraculously attested revelation”, and for 
whom, therefore, the philosophic approach to 
religion is indispensable. The author admits that 
“philosophy can as little provide us with a new 
religion as the science of ethics can provide us with 
a new morality” ; yet “a religious mind which has 
reflected upon the principles upon which its 
religion rests, is clearly an advance upon the 
religious mind which has not so reflected”. 

Dealing with what is known as the cosmological 
argument for the existence of God, we may note 
that Prof. Dawes Hicks rejects the idea of a 
creation out of nothing. “This idea of Nothing, 
in the sense in which we take it when we oppose 
it to that of existence, is a pseudo-idea, and the 
problems which are raised round it are pseudo- 
problems.” Furthermore, “the idea of creation 
as an event which occurred at a definite date in 
the past calls to be unhesitatingly rejected. . . . 
If the notion of ‘creation* is to be sustained at all 
it can only be in the sense of continuous creation— 
of a constant dependanee of the world on the 
supreme Being”. The gist of the argument for 
tbe exii^enoe of God from the existence of Nature * 


is that “we are logically driven to acknowledge 
that there is a real existence beyond nature, unless 
wo are prepared to rest in ultimate inexplicability, 
and to relinquish the attempt to frame any 
intelligible conception of nature at all”. 

In framing the teleological argument, Prof. 
Dawes Hicks stresses the point that Nature is 
strikingly adapted to human thought and reason, 
and in its very essence would seem to be intimately 
related to mind or intelligence. He alludes also 
to the work of the American biologist, Prof. L. J. 
Henderson, on the fitness of our material environ¬ 
ment to support life. Countless other distributions 
of those three indispensable elements, carbon, 
hydrogen and oxygen, would have been no less 
antecedently possible, and yet we find “just that 
distribution, just that conjunction of properties, 
which is fittest for the maintenance of life”. 

Nor is the ontological argument overlooked by 
Prof. Dawes Hicks, and he does not admit that it 
was disjKJsed of by Kant when he stressed the 
difference between 300 thalers in his mind and 
300 thalers in his purse. For, after all, God is 
something very different from thalers, and as 
Anslem (who invented the argument) expressly 
affirmed, it was only in reference to the idea of the 
infinite that his argument had any significance. 
“This is an idea the content of which is wholly 
inexplicable by reference to finite, and therefore 
limited facts ; and, accordingly. Its mere presence 
in our consciousness is sufficient to establish the 
existence of a reality corresponding to it,” 

J.O.H. 
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Index to the Palace of Minos 

By Dr. Joan Evans, With Special Sections classified 
in detail and chronologically arranged, by Sir Arthur 
Evans. Pp. vi 4*221. (London: Macmillan and Co., 
Ltd., 1930.) 31«. 6d. net. 

Publication of an index in a volume separate from 
the main work would not in the ordinary course call 
for special comment, beyond note of the fact of issue. 
The index of “The Palace of Knossos” stands in a 
different category. The fact that the history of the 
Palace, as reconstructed in Sir Arthur's excavations, 
covers the whole of the Minoan age, and the scale in 
range and detail on which the index has been com¬ 
piled, not only make it an indispensable aid to the uso 
of the book, of which it is an appendage, but also 
constitute it a guide to the history of the period and 
its civilization at large. 

Even that, however, does not exhaust its claim 
to be an essential tool of the historian and the 
arc Ideologist. The appearance of Sir Arthur’s name 
as joint author is no mere formality ; and for certain 
entire headings, distinguished by his initials, he has 
been entirely responsible. As these headings are all 
of first-rate importance in the archaeological and 
cultural sense, no one will quarrel with the author 
for having departed from the strict canons of the 
indexer. He has made each of them a chronological 
summary and survey of the subject with which it 
deals. The amount of detail which has thus been 
included may be judged from the fact that the entry 
for “pottery” runs to twenty-three pages, and many 
other heads of importance are treated on a like scale. 
The author's modest suggestion that the index may 
serve as a guide for those students who cannot 
afford the whole work does lees than justioe to its 
value and utility. 

With a Spade on Stane Street 

By S. E. Winbolt. Pp. xi4*24<M-12 plates. (London : 

Methuen and Co., Ltd., 1936.) 10*. 8d. net. 

Stank Strkkt, the Homan road running from 
Chichester to London, presents numerous problems, 
some of which have given rise to much controversy. 
The literature relating to it, in consequence, is con¬ 
siderable. Mr. Winbolt’s contribution, however, 
cannot be regarded as in any way superfluous. Not 
only does he trace the road, field by field, in all its 
stages, but also he has submitted new and doubtful 
solutions fbr determining the line to the test of 
arch&ological excavation, where the application 
of this method has been possible. His verdict, 
therefore, may be taken as final. It is unfortunate 
that excavation has been possible at two only of 
the manrionea, or road-side stations. At Ewell, 
between which town and London the road is usually 
regarded as non-existent, the author has boldly 
attempted a reconstruction of the Roman town 
upon lines which, while purely conjectural, are sup¬ 
ported by cogent argument. Mr. Winbolt is a 
strong supporter of an early date for the road, and 
maintains that its importance was due not to military 
exigencies, but to its use for public end commercial 
purposes. 
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Organische Synthesen (Organic Syntheses) 

Ubersetzt und fur deutsche Verh&ltniase bearbeitet 
von Dr. Richard Asmus. Pp. xii+580. (Braun¬ 
schweig : Friedr. Vieweg und Sohn, 1937.) 45 gold 
marks. 

In the collected volume (1932) of the first nine annual 
volumes of “Organic Syntheses” (1921-31), several 
improvements were incorporated. New processes for 
several compounds were included, the descriptions 
of experimental procedure were enriched with small 
but important improvements, and indexes to re¬ 
actions, substances and processes were provided. 
Such small but highly useful improvements as the 
statement of amounts of corrosive liquids and 
solvents in cubic centimetres as well as grams made 
a considerable difference in the practical utility of 
the volume. The descriptions are very full and 
references are given to the literature. 

In the German translation the American materials 
and apparatus have been replaced by those obtain¬ 
able from German firms and any necessary modifi¬ 
cations of procedure introduced. By co-operation 
with the American editor-in-chief, Prof. Gilman, 
improved methods and corrections not to be found 
in the American edition have been introduced. The 
German edition will therefore be of interest to those 
who already possess the American volume, and it 
should prove most valuable to ohemists who are 
more familiar with German than English. The paper 
and printing are good, and the translation appears 
to be careful and accurate. 

The Future of Woman 

By Anthony M. Ludovici. (To-day, To-morrow and 
After Series.) Pp. viii + 152. (London : Kegan Paul 
and Co., Ltd., 1930.) 3*. 6d. net. 

This little book forms a supplement to the author’s 
“Lysistrata”, which he now regards as too mild an 
indictment of feminism. As in his previous works, 
he maintains that one of the first and principal steps 
in the regeneration of the Western world is a masculine 
renaissance of man both as animal and as spirit. 
Feminism he regards as “nothing more than a govern¬ 
ment of odd people, by odd people, for odd people”. 
In conclusion, he declares that there can be no solu¬ 
tion of life's problems for normal women which leads 
them away from their normal function of nursing 
and training children. 

Essentials of Modem Medical Treatment 
By Dr. Vincent Norman. Pp. xvi4-200. (London: 
Hutchinson's Scientific and Technical Publications, 
1936.) 10s. 6d. 

CoNsiomABLY smaller and less comprehensive than 
the well-known 'Tndex of Treatment”, to which 
numerous specialists have contributed, this volume, 
which is the work of a single author, is to be recom¬ 
mended to the practitioner and student for its 
lucidity, conciseness and up-to-date character, as Well 
as for its considerably lower price* In addition to 
the eminently practical advice on treatment, a short 
account is given of the causation and symptoms of 
the various diseases. 
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Assam Origins in Relation to Oceania* 


By Prof. J. H. 

I N choosing this subject 1 am not attempting to 
offer any definite solution to the problems of 
Indonesian migrations, but propose rather to 
examine one aspect of them in the hopes that I 
may elicit further information which may con¬ 
tribute towards the ultimate solution what is 
really a complex of very difficult problems, as I 
feel that although a clearing up of the main question 
may be very distant, some analysis of the Assam 
side of the problem is perhaps possible. 

Many parallels are to be found of one sort or 
another between Assam and Oceania, some of 
which were pointed out by Sir Henry Yule and by 
S. E. Peal in articles in the Journal of the Anthro¬ 
pological Institute in February 1880 and 18911 
respectively, and others of which I myself indi¬ 
cated in an article on “Assam and the Pacific 
in Man in India, in 1924. In 1925 Henry Balfour 
pointed out cultural connexions between Assam 
and Indonesia in the matter of certain types of 
thorn-lined fish traps and, more recently, of fretted 
horn and shell ear ornaments. 

It is fairly clear that identity of culture, in 
so far as it exists, is not that of a single culture, 
but rather of a complex of cultures in each ease. 
It is certain that Assam may be able to throw some 
light on the Indonesian problem, as the stratifi¬ 
cations can, afi any rate to some extent, still be 
traced. The last immigrants are undoubtedly 
people of Kuki and Kaehin affinities. There is a 
strong tradition among the Chins of the Arakan hill 
tracts pointing to their migration down the Ohind- 
win Valley, no doubt throwing off parties which 
must have penetrated the* Assam hills from the 
east on the way, after which one portion of the 
Kukis at any rate seem to have worked up north¬ 
wards again from the Bay of Bengal, a movement 
which has barely ceased, if it has ceased, in the 
present generation. It would seem that the Kayans 
of Borneo probably formed part of the same 
movement. A tradition quoted by Hose and 
McDougall assigned the arrival of the Kayans in 
Borneo to the earliest years of the fourteenth 
century a.x>., a date which fits well enough with 
Kuki and Tippera tradition. 

Apart from such preceding migrations, of which 
there may have been many originating in move¬ 
ments in the Chindwin Valley caused by this 
southward Kuki-Kachin migration, and of which 
we probably have a memory in the traditions of 

+ From tbe prcwUtentiat addn** to Section H {Anthropology) of the 
Brttfcb Aacoototlon, delivered at Nottingham on Septemlwr 3. 


Hutton, C.I.E. 

the Angami Lhota and Ao movements from 
Manipur westwards, the two previous cultures in 
the Assam hills seem to have been definitely 
matrilineal and to have belonged to two types. 
One of these—and presumably the later—seems 
to have been analogous to the present Khasi and 
Synteng cultures, the other to that of the Garo 
and of the Kaohari of the Assam plains. The Khasi 
migration clearly came from the oast, and the 
parallel culture in Tonkin to their earliest remains 
in Assam is dated by Co&dos to about the beginning 
of our era. The Garo-Kachari peoples seem to 
have migrated from the north bank of the Brahma¬ 
putra, and while the Kachari is now predominantly 
patrilineal, as the Garo is matrilineal, both may 
still be said to be in the process of change as the 
result of contact between two systems. 

It is interesting to notice that in Madagascar 
the Vazimba, who preceded the Hova as immi¬ 
grants, had a number of features in common with 
the megalith-using Khasi, not all of which were 
afterwards adopted by the Hova. The latter, for 
example, built in wood, whereas the Vazimba used 
stone. One may also observe that Hocart, writing 
on the early Fijians, is inclined to think that the 
more civilized community was swamped by 
barbarians before the more recent migration of 
Polynesians from the east. Undoubtedly the Naga 
tribes at present represented by the Konyak Nagas 
in the north and to a lesser degree by Kaehha 
Nagas to the south of the Naga hills, are associated 
with a more civilized culture in some respeots than 
that of the intervening tribes who have come up 
from Manipur, always excepting the Angamis, who 
are in many respects sui generis and who probably 
have incorporated a very great deal of the civiliza¬ 
tion which preceded them on their present sites. 

One important feature of the Konyak tribes, 
shared, it is true, by their neighbours the Aos, and 
in a ruder fashion by the Sangtam, Chang and 
Yimtsungr of the east, is the possession of enormous 
slit wood gongs to which I give the name "canoe 
gong* on account of their shape. S. E. Peal was 
the first to report on these gongs, which he called 
canoe drums’; Prof. Henry Balfour calls them 
xylophones, and the only reason that I do not 
adopt his term is that I prefer to keep that name 
for the more usual type of xylophone consisting of 
a number of slats of wood giving different notes 
when beaten which is found among the Kuki, 
though not among the Naga tribes. These canoe 
gongs are the basis of an important cult intimately 
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associated with head-hunting, and strongly sug¬ 
gestive of much that is associated with canoes in 
Oceania. 

The true canoe gong with carved figure-heads 
and long hull like that of a dug-out is almost 
entirely limited to the Konyak, Ao, Chang and 
Sangtam tribes, and of these four undoubtedly 
the Chang and the Ao contain a large admixture 
of Konyak blood. The Sangtam only use a typical 
canoe gong in those villages which inarch with the 
Ao and Chang country. Farther south the shape is 
much less elaborate, and the Yimtsungr to the 
east of them used a mere hollow tree-trunk. South 
of the Sangtam tribe the canoe gong completely 
disappears except for the following instance : the 
Tangkul tribe use a remarkable form of gong, 
hitherto, I believe, unpublished, which might be 
described as resembling an inverted boat, the two 
ends of which are skeleton, while the centre part 
consists of the usual slit gong of more or less 
cylindrical type. The Angami use an unoraa- 
mented wooden vessel of similar shape (without 
the skeleton ends) for the reception of liquor in 
bulk on ceremonial occasions, and one recalls 
Ellis’s account of the man of Kurutu who came off 
to meet him “at a distance of two miles” from the 
island in a wooden food-vessel 6 feet long and 18 
inches to 2 feet wide, A smaller slit gong of some¬ 
what similar pattern, but much simpler, is used 
for scaring the birds from their fields by the 
Kachha Naga. Farther south again, the Zanniat 
Chins, who, unlike the other Chins, have a demo¬ 
cratic organization, have a small slit gong not 
more than 6 feet long very like the Angami vat, 
while the Ngawn Chins use one of the same size 
not unlike the South American teponatzli , and put 
food in it on the occasion of a ceremonial dance. 

It is interesting to observe that in South America 
the canoe gong appears to have developed inde¬ 
pendently from a hollow tree. It is, of course, 
possible that the canoe gong of the Naga hills has 
similarly developed from a tree trunk, but since 
we find no example of signalling by hammering 
on trees, we are perhaps entitled to argue that the 
process in Assam has been the other way, and that 
the smaller slit gongs, or the hollow tree trunks, 
used by some villages, are degenerate forms of the 
original gong which started as a canoe, and it is 
possibly significant that in the Kachin story of 
the great flood the two survivors escape drowning 
in “a large oval-shaped drum”. On the other hand, 
it must be admitted that a simple form of slit gong 
occurs in Yunnan, as it does in Malaya and in 
Borneo, suggesting either marginal degenerations 
from a developed type in Assam, or possibly simple 
types from which the Assam one might have been 
elaborated. The real argument, therefore, for the 
canoe gong’s being a survival from a real canoe 


rests on its associations with head-hunting and a 
typical canoe culture. 

Now the Naga canoe gong is closely associated 
with the men’s house, and generally, if not kept 
in it, it is kept in an annexe. It is in some respects 
treated almost as an idol, and tremendous effort is 
expended on carving it and dragging it up to the 
village. All human heads brought in are first 
placed on the canoe gong, at any rate by the Ao, 
suggesting the Marquesan practice of decorating 
the prows of their war canoes with the skulls of 
their enemies. When the gong is dragged up to 
the village over wooden rollers, such as those used 
in launching a vessel, the blood of the sacrificed 
animals is poured on to it, and in the old days any 
stranger, whether friend or foe, who came to the 
village on the day when a new drum was dragged 
in, was killed in order that his head might adorn 
the drum and his soul inhabit it. Indeed, until a 
head had come in, or had been brought in for the 
drum, a fence was put round it which could not be 
removed, nor could the drum be beaten until the 
young men had been out and fetched a head to 
remedy the defect . This head was first laid on the 
new drum. 

The parallel with Melanesian canoe practice is 
here very close. Codrington writes as follows : 
“In the eastern Solomon Islands, if no victim was 
met with in the first voyage of a new canoe, the 
chief to whom the canoe belonged would privately 
arrange with some neighbouring chief to let him 
have one of his men, some friendless man probably, 
or a stranger, who would then be killed, perhaps 
as he went out to look at the new canoe. . . , 
Further west also captives were kept with a view 
to the taking of their heads when new canoes were 
launched.” He goes on to give an example in a 
footnote : “The chief of Itavu bought his peko 
[war canoe] ... for a large sum of money. It 
was brought over secretly and put into a . . . 
canoe house, where it stood till a head should have 
been procured. ... In the morning a single man 
came by ... in his canoe . . . they caught 
and killed him, set up his head at the prow of the 
[newly bought] canoe and paddled book to Ravu 
with shouting and blowing conch shells.” 

Nowadays in the Ao country a mook raid takes 
the place of a real one, but even this chastened 
sacrifice leads to a great success in hunting and 
in agriculture. The Ao gong nowadays wears a 
necklace of basket balls representing heads. Real 
heads were never used in this way, although they 
were laid on the gong when first brought in. These 
basket-work ornaments perhaps afford a parallel 
with the carved head which formed part of the 
figure-head of the Melanesian canoe. The figure¬ 
head of an Ao canoe is generally in the form of a 
buffalo or gayal head, that of the Konyak tribes 
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an elephant, buffalo or horn bill head, but Peal, 
writing in 1893, remarks that the Konyak figure¬ 
head is (as depicted in his drawing) a crocodile, 
although “there are no crocodiles in these hills”, 
and he points out that it is a familiar decoration 
in Indonesia and the Pacific. Although I have 
covered most of the ground visited by Peal in the 
last century, I have never seen any figure-head 
resembling the head of a crocodile, so that this 
tradition has apparently disappeared in the forty 
years since he visited the Naga hills. 

It has occurred to me that the instruments used 
for beating the Naga canoe gong may conceivably 
be degenerate paddles. The ordinary type is more 
like the dumb-bell than anything, but often one 
end of the dumb-bell takes an ornamented form 
such as the hombiirs head, and in any event this 
‘dumb-bell 5 is not unlike a paddle in which the 
blade has degenerated to proportions similar to 
those of the handle. 

F. E. Williams, writing of the Pairama ceremony 
in the Purari Delta in Papua, tells us that “when 
a successful hunt returned at evening the corpse 
of the victim was borne from the canoe to the 
ravi amid great enthusiasm. The men uttered 
that prolonged shout or roar which has a singularly 
exciting effect upon the listener, and rattle their 
paddles upon the sides of the canoes with the 
rhythm called raruki raruki. ... On the fol¬ 
lowing day the . . . hunter who first brings 
down the victim ... is paraded in triumph 
through the village standing astride the canoe and 
balancing himself with a spear 5 *. It was formerly 
the custom of Meithei to signal across the Logtak 
Lake in the Manipur State in Assam by beating 
with their poles or paddles on the sides of their 
dug-outs as the Nagas do on a canoe gong, and 1 
am further told by Mr. William Shaw, who served 
many years in the Manipur State, that some Kabui 
villages which have no canoe gongs still have the 
tradition of having used them once, while in Kabui 
Khulen village a sort of boat, with a high prow, 
is dragged in every year at the harvest festival 
“for all who have died in the past- year 55 . The 
beet dressed of the young men rides on the boat, 
while there is a tug-of-war between the two clans 
of the village, one pulling at each end of the boat 
by ropes attached to pierced lugs left on when 
fashioning this dug-out, which is known as the 
thingkhutong —the plank to which a dead body is 
ordinarily fastened for burial in that village being 
called tkingkhu. It must, I think, represent a boat 
or a boat-shaped coffin and be associated again 
with the fertility of the crops, so largely bound 
up both with the spirits of the ancestral dead, and 
of dead enemies, while the riding of the boat by 
the young warrior is reminiscent of the Pairama 
ceremony described by F. E. Williams. 


Boat-shaped coffins are found occasionally in 
several of the Naga tribes, particularly in the 
Konyak country, where in one village at any rate 
they are associated with a tabooed chief, and it is 
worth noticing that a stone is put up by the Fijian 
‘spirit house' for each corpse brought in, precisely 
as the Konyak Nagas put up an erect stone out¬ 
side the men’s house for each head ; and it is also 
remarkable that in one case, at any rate, there 
seems to have been a close association between 
the Fijian war canoe and the gong known as kUi, 
since the chief Rokona named his war canoe 
Vatutuiali, after his large gong. 

The Samoans have a similar gong known as 
longo , the sound of which—according to Brown— 
will carry for twenty miles under favourable 
conditions. Brown also mentions that the Samoans 
struck the sides of their canoes with the handles 
of their paddles to mark time. 

One more parallel is worth indicating in con¬ 
nexion with this subject. Writing in the Journal 
of the Royal Society of Arts of February 1937, La 
Vale tie illustrates the uptilted roofs of a branch 
of the Toradja tribe in Celebes, which he says are 
deliberately got from the prow and stern of a 
canoe, and are ’ bound up with the tribal traditions 
of their ancestors, who originally arrived from a 
country overseas to which the spirits of the dead 
must return”. The roofs he illustrated are almost 
identical with forms common in one branch of t he 
Konyak Nagas, east of the frontier of Assam. 

I have elsewhere suggested a possible migration 
from Indonesia, and migrations from Indonesia to 
Ceylon and South India are placed by Hornell at 
about the beginning of the Christian era. I cannot 
help flunking that if, as I am tempted to beliovc, 
there was an Indonesian migration which swept 
upwards northwards into Assam before the Kukis 
came south, it must have been at an earlier date 
than that; at any rate there does seem to have 
l>een some expansion in many directions from 
Indonesia at a date which perhaps precedes the 
dates suggested by GoMes and Colani for the rnega- 
lithic civilization of south-east Asia. It would be 
interesting to know how far the stratifications of 
cultures in Oceania will correspond to the apparent 
succession in Assam of an Oceanic canoe culture, a 
inatrilineal megalithic culture and that of a more re¬ 
cent patrilineal one associated with the Kayan and 
Kuki. The principal point which I wish to make, 
however, is that the hill cultures of Assam corre¬ 
spond to other distant cultures or combinations of 
cultures, all of which appear to be marginal in dis¬ 
tribution from an Indonesian centre, and that there 
is some ground for supposing that migrations of 
culture, if not of people, have taken place from some 
centre in or near the Indian archipelago in various 
directions, one of which terminated in Assam. 
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Noise and the Nation* 

By Dr. G. W. C. Kaye, O.B.E. 


Noise on the Road 

HREE reports on road transport noise have 
been issued by a Departmental Committee set 
up by the Minister of Transport, and the position is 
that for the first time in Great Britain a comprehen¬ 
sive attack has been made on the problem of road 
traffic noise. To this end, loudness measurements, 
many thousands in number, have been conducted 
under widely different working conditions, on the 
Over-all noise of some 800 motor vehicles, both 
new and old, representing all the main types on 
the roads to-day. The results (at a distance of 
18 feet sideways or 25 feet to tho rear) mostly 
ranged between about 70 and 105 phons (the latter 
value corresponding to a noisy road drill). The 
Committee was led to propose simple running and 
racing engine tests which are associated under 
specified conditions with an ‘over-air noise limit 
of 96 phons (roughly equivalent to the noise in a 
tube train) for all Vehicles in use on the road, and 
of 90 phons for new vehicles leaving the manu¬ 
facturer’s works. 

The adoption of these noise limits, while making 
very moderate demands on most types of vehicles 
would, by ruling out the arch offenders, constitute 
a substantial contribution to tho amenities of the 
road. In the meantime, the industry, which has 
already discovered that ‘silenco is saleable’, has 
the matter well in hand, and indeed it is not unlikely 
that future developments will not only enable 
manufacturers to meet the proposed requirements 
with comparative ease, but may indeed enable 
the limits to be lowered as time goes on. 

To assist the motor industry in this laudable 
object, the Ministry recently set up four noise¬ 
testing stations in different parts of the country. 
At each of these stations an N.P.L. noise meter is 
installed, and manufacturers are enabled to sub¬ 
mit types of their products and so ascertain for 
themselves how the noise levels compare with the 
limits proposed. 

The whole question will be further facilitated 
when the simplified objective noise meter, which 
has recently been developed by the National 
Physical Laboratory for the Ministry, is put on 
the market. Such meters, which will be checked 
against the Laboratory standard meter, should, 
when available in quantity, be of great assistance 
at such time as it may be decided to bring into 
force regulations for dealing with noise on the road ... 

{ConHnutd from p . 449.) 


The Abatement of Noise 

There are two guiding principles when the 
question of noise abatement is being considered. 
One is that the degree of abat ement of a noise in a 
particular locality need be no more than will con¬ 
form to the background of noise which obtains 
in that locality. Tho other is that in a medley 
of noises, the loudest must be tackled first to 
achieve any appreciable benefit, after that the 
next loudest, and so on. This is illustrated by the 
fact that if there are two similar components and 
one is 10 decibels less intense than the other, the 
weaker one will contribute only half a phon to 
the over-all loudness. 

The first line of attack on noise abatement, and 
in general much the most effective and economical, 
is to tackle an objectionable noise at the source, 
and find the best means of reducing the output as 
much as possible. The next step, possibly as a 
confession of failure, is to find a feasible method 
of c onfining or ‘smothering 5 the noise in the place 
where it is generated. In either case we turn to 
the engineer for help, and we may anticipate that 
he is likely to be the more interested if he can see 
a potential demand from the public. 

The path of a noise in its journey from source 
to hearer may be either via the intervening air 
or via a sequence of solid materials or structures. 
Experience has shown that the two effects require 
very different remedies for abatement. The study 
of the general problem of noise transmission is 
more complex than might be imagined, and some 
of the major difficulties are not as yet completely 
resolved. For the practical elucidation of the 
various factors involved, specially designed ‘sound¬ 
proof' laboratories, such as those at the National 
Physical Laboratory, have proved to be necessary. 
Parenthetically, it may be mentioned that the 
N.P.L. acoustics laboratory, since its erection four 
years ago, has been so fully engaged in transmission 
and absorption work, mainly for the architectural 
profession and the building industry, that exten¬ 
sions are now in hand and should be available for 
use by the end of the year. Much research work 
on building acoustics is also being carried out for 
the Ministry of Health in connexion with slum 
clearance, and for the Architectural Acoustics 
Committee of the National Physical Laboratory 
and the Building Research Station. 

To revert to the case of a non-suppresaible noise, 
if most of the noise is transmitted by air, the best 
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remedy, should circumstances render it practicable, 
is some sort of sound-proof enclosure, the design 
of which may need careful attention both as 
regards weight and discontinuity of structure. 
There is, of course, no such thing as a sound-proof 
material, and success in sound insulation is largely 
a matter of design. 

Certain large-scale operations may require 
‘sound-proof’ buildings to mask them, the doors 
and windows of which should be heavy and close- 
fitting and preferably situated on the side remote 
from that where the noise is liable to be regarded 
as a nuisance. Doors and windows, particularly 
high windows and skylights, may require to be 
doubled and, in extreme cases, it may be necessary 
to employ double walls mounted on independent 
foundations. Buildings in which noisy operations 
are carried on should, if possible, be put under the 
lee of larger buildings, which may afford advan¬ 
tageous shielding to the locality. In the interior 
of noisy buildings, it is usually beneficial to the 
workers to divide groups of noisy machinery, so 
far as may be possible, into smaller units, each in 
its own enclosure. Appreciable benefit may also 
result from lining walls and ceilings with acoustical 
absorbent, so preventing the noise level from 
building up unduly. 

In the case of structure-borne noises, the 
remedy is discontinuity somewhere in the struc¬ 
ture either in the form of an air gap or as resilient 
material, for example, under the foundations of 
noisy or vibrating machinery. 

Modem building design and materials do not 
provide protection from noises, whether from 
inside or outside, like the more solid houses of a 
generation ago. The noise problem is accentuated 


in the case of the large blocks of fiats which are 
being erected in all quarters, and which apparently 
are mainly adapted for quiet tenants who are pre¬ 
pared to conform in this respect to a landlord's 
reasonable requirements. The situation lies largely 
with local authorities, who should lay down build¬ 
ing by-laws, setting forth minimum standards of 
acoustic insulation. The architect and builder 
have of necessity been driven from traditional 
methods of construction to meet the economic 
requirements and closer scientific designing of 
to-day. Discontinuity of structure and the use 
of massive and poorly conducting materials 
formerly provided defence against sound, but in¬ 
stead we now have monolithic structures which are 
not only thinner and lighter than the old, but also 
are composed of good conducting materials. The 
steel-framed and ferro-concrete building, cement 
mortar, hard bricks and plaster, to say nothing 
of a general ramification of central-heating, 
running water and other piping, have replaced the 
softer brickwork, lime mortar and plaster, wooden 
beams, joists and studding, and the localized piping 
of tho older houses. No one pretends, of course, 
that we can go back to the old methods, but if 
we are to mitigate the noise nuisance in modern 
buildings, we must adopt measures which are best 
incorporated during the designing stage. 

There is, too, another aspect which should be 
clearly appreciated, and that is, if sound insulation 
in buildings is desired, it has to be paid for. The 
public, at present enticed with a plethora of labour- 
saving devices by landlords of flats, has yet to 
learn that reasonable acoustic privacy is obtain¬ 
able provided it is prepared to face a small 
proportionate increase in the rent. 


Structure 

T HERE can be few problems of predominantly 
chemical interest which are being attacked 
by such a variety of methods of investigation as 
that of protein structure. This was well illustrated 
by the symposium on protein chemistry held on 
September 3 in Section B (Chemistry) of the 
British Association, in which the contributions 
ranged in subject from biochemistry to mathe¬ 
matics, each justifying its inclusion either by the 
addition of some significant fact to the total sum 
of knowledge or by the formulation of a stimulating 
hypothesis to account for facts which still await 
complete explanation. 

The foundation of protein chemistry as we know 
it to-day has been laid by organic chemistry, 
which, chiefly in the hands of Emil Fischer and 


of Protein 

his pupils, has provided not only detailed informa¬ 
tion concerning the composition of proteins, but 
above all the unquestionable demonstration of the 
peptide linkage as the predominant feature of their 
intramolecular structure. Moreover, through the 
development of improvements in peptide synthesis, 
particularly the carbobenzoxy method, organic 
chemistry has provided a wealth of material which 
has illuminated the mode of action of proteolytic 
enzymes and which now promises to throw light 
on the physico-chemical behaviour of proteins and 
even perhaps on their immunological specificity. 
These points were brought out by Prof. C. R. 
Harington (London) in opening the symposium, 
but he Was at the same time at pains to emphasize 
that the peptide theory in its simplest form is 
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unable to account for all the properties of proteins, 
which can only be explained by the assumption 
of subsidiary linkages within the molecule. 

The importance of the peptide linkage was 
further emphasized by Dr. K. Linder strom - Lang 
(Copenhagen), who pointed out that this linkage 
is the only one known with certainty to be attacked 
by proteolytic enzymes. These enzymes, as is well 
known, may be roughly classified into the pro¬ 
teinoses which attack complete protein molecules 
or their higher degradation products, and the 
various peptidases which attack peptides at points 
adjacent to free amino or carboxyl groups or both. 
Dr. Linderstrbm-Lang directed attention to the in¬ 
teresting evidence which has recently accumulated 
that the true proteinases owe their peculiar speci¬ 
ficity to the fact that they can only attack peptide 
linkages remote from free dissociating groups. 

One of the greatest advances in the understand¬ 
ing of the physico-chemical behaviour of amino- 
acids and proteins is due to the zwitterion theory 
introduced by Bjerrum in 1923, The development 
of this theory and the evidence for its applicability 
to amino-acids was discussed by Dr. A. Neuberger 
(London), who laid particular emphasis on the good 
agreement to be observed between the experi¬ 
mentally determined dissociation constants of 
amino-acids and those calculated on the basis of 
the theory ; evidence derived from dissociation 
constants of amino-acids other than a-ammo-acids 
shows that such molecules exist in solution in a 
relatively unbent condition with the charged 
groups tar apart, thus accounting for the high 
electrical moment required by the zwitterion theory. 
Dr. Neuberger proceeded further to demonstrate 
the fact that it is now possible to interpret the 
electrometric titration curve of a protein with 
reasonable accuracy in terms of the polyvalent 
amino-acid s which it contains, the additional 
dissociating groups of these amino-acids being 
the factors which determine the electrochemical 
behaviour of the protein molecule as a whole. 

The determination of the very large molecular 
weights of proteins is a matter of considerable 
difficulty, and no method has afforded more valu¬ 
able information on this point than the ultra- 
centrifugal method evolved by Svedberg. This 
procedure was described by Mr. J. St. L. Philpot 
(Oxford), and was illustrated by a very beautiful 
application in which the molecular weight of the 
enzyme xanthine oxidase was observed by its rate 
of sedimentation from a solution containing the 
enzyme system, methylene blue and iodate ; the 
solution, at first colourless throughout, becomes 
coloured from the top downwards in the ultra- 
centrifuge owing to re-oxidation of the leuco- 
methylene blue by the iodate as the enzyme is 
removed. 


The remaining two contributions to the sym¬ 
posium were chiefly concerned with the nature of 
the subsidiary linkage in the protein molecule, 
which was referred to by the opener. The evidence 
to be derived from X-ray measurements was 
discussed by Dr. W. T. Astbury (Leeds), who 
recalled his well-known earlier work on the 
structure of the keratins, showing these proteins 
to be made up of bundles of peptide chains joined 
by subsidiary linkages which might be either the 
disulphide linkage of cystine or so-called hydrogen 
bonds or covalent linkages of unknown nature. It 
was pointed out by Dr. Astbury that X-ray 
measurements indioate a transition in structure 
from the stretched keratin or myosin molecule, 
through the partly folded molecule of unstretched 
keratin as it occurs in hair, to the completely 
folded molecule of the ‘globular’ proteins such as 
insulin. The evidence provided by X-ray measure¬ 
ments regarding the mechanism of denaturation 
of proteins was also discussed ; it appears that 
this process certainly involves rearrangement and 
unfolding of peptide chains, but it seems to the 
present writer at least that the real nature of the 
phenomenon remains as obscure to physicists as it 
is to chemists. 

Of the various theories of protein structure 
which have been proposed from time to time, few 
are of greater interest than the ‘cyclol’ hypothesis 
advanced on geometrical reasoning by Dr. D. M. 
Wrinch (Oxford). This theory, which has already 
been presented in a series of communications to 
Naturk, was briefly outlined by Dr. Wrinch, who 
claimed with justice that it is in fact a logical 
development of the peptide hypothesis built up 
within the framework of existing knowledge. The 
criticism of Dr. Linderstrbm-Lang that the cyclol 
molecule contains linkages of a type not known 
to be attacked by enzymes was met by Dr. Wrinch 
with the admission of the possibility of spontaneous 
breakdown of the structure following initial 
enzymic rupture of the normal peptide linkages, 
which it does in fact contain. 

The symposium was closed by two brief but 
interesting contributions, from Dr. Irving Lang¬ 
muir on the possibilities offered by the study of 
protein films, and from Dr. D. Jordan Lloyd 
concerning the important physico-chemical work 
of Cohn and his collaborators at Harvard. 

The general impression left by the symposium 
was that the problem of protein structure can only 
be solved by a combination of all applicable 
methods of attack. The listener was left in no 
doubt as to the magnitude of the problem, but 
nevertheless with the feeling that improvements 
and new developments of technique are now 
forthcoming at a rate which affords justifiable 
hope of its solution in the not very distant future. 
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Health and the Community 


O K September 2, the physiologists of the 
British Association for the nonce forsook 
their frogs, cavies, rabbits and almost, but not 
quite, their rats. They left the cloistered calm of’ 
controlled experiments in camera and the dis¬ 
cussion of intricate problems of nerve conduction 
or surface films, interesting, no doubt, to those 
who have at least mastered the terminology but 
deadly dull to those who have not, and descended 
to the world of men, and to ft consideration of the 
criteria of the healthy life both of man as an 
individual and as an integer in a community. 
They could not, however, quite part with the rat. 
The important part this rodent has played and is 
still playing in the progress of civilization would 
need a whole article to describe, but we only 
heard of its value in assaying food for certain 
vitamins, and were warned of the dangers of 
accepting results obtained from experiments on 
rats as applicable without reserve to man. For 
example, the anti-vitamin D influence of cereals— 
so dearly demonstrable on rats and puppies, due 
to the absence from their alimentary tracts of an 
enzyme capable of freeing phosphate from phytinr— 
leads to low-phosphorus rickets, a condition un¬ 
known in man. The breakfast cereal, whether 
provided dry or as Soots porridge, thus leaves 
the physiological court of appeal without a stain 
on its character, or, to be more cautious, with the 
Scots verdict “not proven”. 

Experiments on animals have given valuable 
information, and they are still necessary, especially 
for purposes of assay, but before far-reaching 
conclusions of value to the community can be 
drawn, they must be sbown to be valid for man 
by long-term experiments on man. Before these 
can be attempted, some measure of agreement 
must be reached as to standards of performance. 
What is a healthy man ? How can his health be 
measured ? It is all very well to talk of the bloom 
of health, the dear eyes* silky sheen of hair, easy 
upright carriage and the pleasant facial expression 
of those physiologically fit, but these qualities are 
immeasurable. They have no yard-stiek. As 
standards are necessary, such items capable of 
measurement as height-weight ratio, chest ex¬ 
pansion and absence of demonstrable fatigue after 
moderate work have to be used for want of better. 
A person may be called normal if he does not 
depart more than ±5 per cent from the average. 

This led to a discussion on sub-nutrition—a 
vague lack of efficiency demonstrably due to 
inadequate intake of the so-called protective foods. 


The threshold for these foods varies from indi¬ 
vidual to individual, some requiring more and 
some less to enable vital processes to be carried on 
at full efficiency ; so, to play for safety in planning 
diets for large groups, maximum amounts should 
be given (not necessarily taken). Laboratory 
animals have been shown to suffer from excess of 
these foods. In fact, many diseases common to 
man may have symptoms similar to those pro¬ 
duced by overfeeding rats with certain dietary 
constituents, but the overfeeding has to be gross. 
So far, no ill effects have followed luxus consump¬ 
tion by a healthy man of any article of diet taken 
in the ordinary course. 

Health and industrial efficiency are not quite 
synonymous terms, but there is no doubt that ill 
health causes large industrial losses. The Section 
had, as guest speaker, Dr. E. Atzler of Dortmund, 
who told, in fluent English, of his attempts, which 
met with a large measure of succoss, to raise the 
industrial efficiency of the workers in Westphalia. 
He stressed the value of slow adaptation to 
working conditions. The operative starting work 
under now conditions has to become acclimatized, 
and tinless this is done carefully his efficiency and 
his general health may be impaired. He directed 
special attention to mineral metabolism—-the need 
for phosphates being noticeable in those about to 
undergo heavy muscular work, and for chlorides 
when the work was to bo done under semitropical 
conditions. These mineral needs are less after the 
worker has become ‘hardened’ to his job. 

The Section turned its attention to more general 
problems. It was told of a steadily decreasing 
birth-rate, especially in those classes more finan¬ 
cially comfortable. It has been computed that for 
every hundred women aged twenty-five years in 
England and Wales to-day, there would be only 
83 in 1942, 70 in 1952 and 60 in 1962. Whatever 
we do now, these figures cannot tie increased. 
Further, there is a tendency to postpone marriage 
in the bet ter-off classes. Thirty-six per cent of the 
women of the professional classes who marry do 
not arrive at the altar until they have passed 
thirty years of age. The corresponding figure for 
miners is 10 per cent (Reg. Gen. Report for 
England and Wales, 1921). Even those who marry 
younger tend to postpone childbirth. To deter¬ 
mine the safest age for reproduction, that is* the 
age with the lowest death-rate few mother and 
child, necessitates the close study of a large area 
with a fairly stable population. Figures were given 
of 30,000 mothers* 98 per cent of whom came from 
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the classes covered by State insurance. It was 
made clear that the safest rate of reproduction for 
both mother and offspring was the modal rate, 
that is, when the first pregnancy occurred when 
the mother was round about twenty-five years of 
age, the second, third and fourth between the ages 
of twenty-five and thirty and not more than three 
pregnancies in the next five years. On the whole , 
this rate was observed only by the lower paid 
members of the community. As income (or 
security of tenure) improves, there is a tendency 
to postpone the first pregnancy, with obviously a 
shortening of the reproductive period and, statistics 


showed, with a consequent increase both in 
maternal mortality and in the number of still¬ 
births. The increase in still-births is almost offset 
by the decrease in child mortality. The result of 
this is that those who are least able to obtain the 
necessary food for full health are the very people 
who arc contributing most to the maintenance of 
the population. To improve the condition of the 
child-bearers and incidentally of the children born, 
education in food values and other physiological 
truths is not of much use unless the necessary 
food and service arc available at a price to suit 
their incomes and conditions of life. D, B. 


Obituary Notices 


Mr. A. Sharpies 

R. ARNOLD SHARPLES, formerly mycologist 
in the Department of Agriculture, Federated 
Malay States and head of the Pathological Division 
of the Rubber Research Institute of Malaya, died at 
St. AnneVon-Sea on August 6, after a long illness. 

Mr. Sharpies was bora at Great Harwood, Lanca¬ 
shire, on November 25, 1887. He received his 
elementary education at Stoneyholm School, Burnley. 
He left school early, but later, overcoming great 
difficulties, ho became a student at the Burnley 
Technical College, whore in 1908 he won a scholar¬ 
ship to the Royal College of Science, London, 
and at the same time was awarded King’s prizes 
in both geology and mineralogy. At the Royal 
College of Science ho was especially interested in 
botany and came under the notice of Sir John 
Farmer as a particularly promising student. He 
became an associate of the Royal College of Science 
and was awarded the diploma of the Imperial College 
of Science in 1912. His interest in mycology had 
already been stimulated by his association with 
north-country naturalists, especially the late Mr. 
James Needham of Hebden Bridge. On leaving the 
Royal College of Science he was appointed assistant 
mycologist in the Department of Agriculture, 
Federated Malay States, but before going to the 
East he spent some time at Kew to extend his 
knowledge of mycology under the direction of the 
late Mr. G. Massee and Miss Wakefield. All his 
professional life was spent in Malaya. In 1916 he 
was appointed chief mycologist in the Department 
of Agriculture, and in 1930 he was seconded from 
Government service to be head of the Pathological 
Division of the Rubber Research Institute of Malaya, 
situated at Kuala Lumpur. He retired in 1934 and 
settled at 8t. Anne Von-Sea. 

During the Great War he served in Mesopotamia 
(1917-19) as a lieutenant in the Royal Engineers. 
In this capacity he was concerned with the purifica¬ 
tion of water supplies for the troops. 


From the time of his arrival in Malaya until his 
retirement, Sharpies was a most energetic and able 
investigator of the diseases of tropical crops, especially 
rubber. From 1914 onwards there was a constant 
stream of papers from his pen, published by the 
Department of Agriculture or the Rubber Research 
Institute, or appearing at home in the AnnaU of 
Botany and the AnnaU of Applied Biology* At one 
time or another he covered the whole range of rubber 
tree pathology. He treated exhaustively, sometimes 
in association with colleagues, such diverse topics as 
the spotting of plantation rubber by mould fungi, 
pink disease, the root and branch disease of rubber 
trees caused by Uatulina zonata , mouldy rot and 
brown bast of the tapped bark, lightning damage to 
coco-nut and rubber trees, an d callus formation in 
tropical plants. These and other investigations were 
marked by thoroughness and insight. Sharpies was 
not content merely to investigate a disease suffi¬ 
ciently to give advice to planters, but being interested 
in the fundamental aspects of plant pathology, he 
examined in great detail the relations of plant and 
parasite or other disease-producing agency in con¬ 
nexion with environmental conditions. His account 
(with H. Gunnery) of callus formation in Hibiscus 
and the rubber tree (AnnaU of Botany , 1933) is 
probably the best description available of the de¬ 
velopment of this tissue. His wide botanical interests 
prevented him from becoming a narrow specialist. 
Sharpies was an example of the best type of officer 
in the tropical departments of agriculture, who 
realizes both the practical and the fundamental 
issues involved in problems of crop cultivation* 
Sharpies had a profound knowledge of all matters 
concerning rubber cultivation in Malaya, and his 
advice was constantly sought by the planters, with 
whom he was always on the best of terms. They had 
complete confidence in him. He will long be re¬ 
membered with gratitude by the planting co mmun ity 
of Malaya. Daring his service with the Rubber 
Research Institute he acted as director for a period. 
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After retirement, Sharpies devoted his leisure to 
writing cm up-to-date book on the “Diseases and 
Pests of the Rubber Tree” (Macmillan and Co., Ltd., 
London, 1936). This was a most notablo addition to 
books on the diseases of tropical crop plants ; it is, 
in fact, a treatise on the principles of plant pathology 
with particular reference to rubber cultivation, and 
is eloquent testimony to the onlightoned outlook 
which Sharpies had on the problems of disease in 
plants. Unfortunately his health began to fail 
shortly before the publication of this book, and he 
died at the early age of forty-nine years. It is sad 
to think that after such a strenuous life in the East 
he did not live to enjoy the leisure he had so richly 
earned. 

Personally, Sharpies was something of a ‘rough 
diamond*, albeit his outspokenness became mellowed 
with age. He was entirely sincere and courageous 
in his opinions, and no one was ever a more loyal 
and kindly friend than he. His high achievement in 
spite of early handicaps is striking testimony to his 
sterling character. In an enervating climate he main¬ 
tained his energy in an astonishing manner : tropical 
ennui never affected him. In any joint invest igation 
ho always pulled his weight, and generously shared 
credit with his colleagues. As a young man, he was 
keen on association football and in later life he was 
fond of tennis and golf. He married Edith Thornton 
in 1917, who survives him. There were two sons of 
the marriage, one of whom died a few years ago. 


Prof. J. G. Thomson 

Prof. John Gordon Thomson, director of the 
Department of Medical Protozoology at the London 
School of Hygiene and Tropical Medicine, whose 
death took place in London on August 13, was one 
of the few outstanding inedioal protozoologisfcs in 
Great Britain. In addition he was, and continued 
to be until shortly before his death, a well-known 
investigator of tropical disease in the field. 

Prof. Thomson commenced his career at the 
University of Edinburgh, whoro he graduated M.A, 
in 1903 and where he qualified in medicine with 
honours in 1908. Two years after qualifying he was 
appointed Burning-Lawrence research fellow in 
tropical medicine at Liverpool and later, 1912-13, 
pathological research fellow at the Liverpool School 
of Tropical Medicine, During his time at Liverpool, 
where he worked under Sir Ronald Ross, lie carried 
out many researches on trypanosomiasis and on 
cultivation of the malaria parasites. His work in 
this last connexion, which was done largely in col¬ 
laboration with his brother, Dr. D. Thomson, was 
perhaps that for which his name was beet known. 

In 1914 Prof. Thomson was appointed lecturer in 
protozoology at the London School of Tropical 
Medicine, but on the outbreak of the Great War he 
joined the Forces and proceeded in 1916 to Egypt, 
first as member of a commission to study bilharzia 
in that oountry and later as protozoologist to the 
Central Military Laboratory at Alexandria. On his 


return to England lie was appointed officer in charge 
of the Malaria Research Laboratory at the War 
Office, where again he was associated with Sir Ronald 
Ross. Whilst in Egypt and later, he published many 
papers on ammbic dysentery and other intestinal 
protozoal conditions, as well as studies directed to 
the finding of satisfactory sorologioal tests for 
malaria. 

In 1918 Prof. Thomson took up the duties of the 
appointment at the London School of Hygiene and 
Tropical Medicine which he held at the time of his 
death ; there he worked in post-graduate teaching 
and in the carrying out of many researches. In 1921 
and again in 1922 lie went on an expedition to study 
blackwater fever in Rhodesia, The results of these 
investigations were presented in a memoir, published 
by the School, which is now one of the host-known 
standard accounts of this dist?ase. In 1924 he visited 
the West Indies, Honduras, Guatemala, Costa Rica 
and Panama. In 1934 he visited and carried out 
investigations in Nyasaland, studying more especially 
the indigenous malaria, and at various times he 
visited other tropical countries. In the intervals 
of travelling and demands made on his time by 
teaching, ho published many papers on proto- 
zoological subjects and was joint author in Thomson 
and Robortson’s “Text Book of Protozoology", a 
very useful and condensed source of information on 
the subjects dealt with. 

Though Prof. Thomson worked at many different 
problems, the malaria parasites were always his 
favourite study, and even up to shortly before his 
death the nature of malaria) immunity and drug 
treatment in malaria were much engaging his atten¬ 
tion. Prof. Thomson s name is one familiar to 
research workers in tropical medicine both of British 
and of other nationalities, and his death will he a 
loss not only to his colleagues and many friends but 
also to a very wide circle where his work was known 
and appreciated. 


Prof, Luigi Pernier 

Wk regret to record the death of Prof. Luigi Pernier, 
professor of archaeology and the history of anciont 
art in the University of Florence, which took place 
in Rhodes at the age of sixty-two years in August 
last, while he was attending the Dante Alighieri 
course of “Alta Culture". His death is a great loss 
to archaeological studios in Italy, more especially in 
connexion with the investigation of the sites of the 
early civilizations of the Mediterranean area. 

Luigi Pernier was bom in Rome on November 23, 
1874. On completing his education, he was appointed 
to the Administration of Antiquities, and took part 
in the Italian archaeological mission to Crete in 1900, 
noting as director of the excavations at Festos. In 
1909 he was appointed director of the Royal Italian 
School of Archaeology at Athens and of the “Mission! 
Italiani in Orient©". While he was head of the School, 
archaeological explorations were carried out in Crete, 
Delos, the Sporadee and Euboea under his direc¬ 
tion. In 1916 he was appointed director of the 
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Archeological Museum of Florence and of the Musei i 
Soavi delTEtruria, when he was responsible for the 
excavation of Vetulonia, Arezzo, Cortona and Orvieto, 
investigations of the first importance for our know¬ 
ledge of the Etruscan civilization. After his appoint¬ 
ment as professor of archaeology in the University of 
Florence in 1922, he also became head of the archaeo¬ 
logical mission to Cyrene, where important excava¬ 
tions were carried out under his charge. 


September 18, 1987 

Wb regret to announce the following deaths : 

Prof. A. J. Ewart, F.R.S., professor of botany and 
plant physiology in the University of Melbourne, 
aged sixty-five years. 

Miss A. Lorrain Smith, formerly of the 

British Museum (Natural History), known for her 
mycological studios, on September 7, aged eighty - 
throe years. 
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Heavy Nitrogen 

At a recent meeting of the American Chemical 
Society Prof. H. C. Urey reported that he had pre¬ 
pared heavy nitrogen in considerable quantities (see 
also p. 512). Ordinary nitrogen has long been known 
to consist of two isotopes of mass numbers 14 and 15, 
the heavier one being present, however, to only four 
parte in a thousand. Isotopes of several elements 
have been already separated in a fairly pure state ; 
of these hydrogen and deuterium are the best known, 
but other examples are lithium 6 and 7, and neon 
20 and 22. The difficulty of the problem solved by 
Prof. Urey can be appreciated by comparing it with 
that presented by the neons, where the percentage 
difference in mass is greater and also tho heavier 
isotope is naturally present to the extent of nearly 
10 per cent, instead of the half per cent in the case 
of nitrogen. It is stated that the heavy isotope is 
being separated at tho rate of a quarter of a litre a 
day. The separation of pure heavy nitrogen will 
undoubtedly load to a great deal of important work 
in nuclear physics. Nitrogen 15 differs from nitrogen 
14 simply in the structure of its nucleus, there being 
one more neutron present in the heavier type. 
Ordinary nitrogen has already proved most interesting, 
since it can be disintegrated in a variety of ways by 
bombardment with oc-porticles, neutrons, protons and 
deuterons. The investigation of the behaviour of 
heavy nitrogen under the same conditions should 
lead to valuable conclusions about the effect of the 
extra neutron in the nucleus. It has also been sug¬ 
gested that heavy nitrogen will be of great service 
for research in physiological chemistry, since various 
substances which are important in the body can be 
made containing some heavy nitrogen instead of 
ordinary nitrogen, and while their behaviour will be 
unaltered, these particular molecules can always be 
identified later by means of the heavy nitrogen atoms. 

Mentality of Fish 

Db« J. Gbay’s evening discourse to the British 
Association delivered on September 6 at Nottingham 
shows how closely the reactions of fishes resemble 
those of man. In the behaviour of man the involun¬ 
tary machine-like reflex plays a very important part, 
and in a fish that is swimming freely the movement 
involves a high degree of co-ordination between a 


large number of muscles; the whole of this highly 
co-ordinated mechanism being completely indepen¬ 
dent of that part of the fish’s brain which corresponds 
to our cerebral hemisphere and therefore to that part 
of the brain which is associated with consciousness 
in ourselves. It is well known, however, that a fish 
may be trained to make mental associations, and in 
the last few years the problem has been subjected to 
rigid scientific investigation. By experiment it is 
found that a fish is sensitive to a great variety of 
gentle stimuli such as a very slight change in tem¬ 
perature and the shape and colour of objects in its 
vicinity. Fish are also capable of carrying out 
highly complicated migratory excursions. In these 
types of behaviour Dr. Gray asks us if we do not 
see most if not all the activities of the human race. 
Almost certainly the association powers of a fish are 
on a much lower level than thoso of man, but the 
power is there, and it is difficult if not impossible to 
put our finger on any one of our mental powers and 
say, “Herein are we a race apart, elevated above the 
rest of the world”. Dealing with the migratory 
experiments with the Pacifio salmon, in which that 
fish is proved always to return to its own native 
waters, he says, “I venture to think that if we were 
to have carried out comparable experiments on a 
race of human beings, and got similar results, we 
would have said ‘They do it, as you or I would do it, 
consciously noting the landmarks, memorising them, 
and so retracing their steps’—in fact they are per¬ 
forming a conscious act, a premediated, thoughtful, 
and purposive act. Are we to apply the same con¬ 
clusions to the fish—if not, why not T” 

Rivers and their Formation 
In connexion with the recent British Association 
meeting at Nottingham, a public lecture on “Rivers’', 
which was abundantly illustrated, was delivered by 
Mr. R. Kay Gresswell in Lincoln on September 9, 
Mr. Gresswell pointed out that when a river has once 
been formed, by virtue of its motion the water is 
able to carry a load consisting of rock actually dis¬ 
solved in the water and also of finely powdered rook 
and pebbles of all sizes, which serve as eroding agents. 
When it has acquired a load, the river con use it 
as a kind of file or battering-ram with which to 
erode its banks and bed and so add to the quantity 
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it ift transporting until it becomes fully laden. The 
main features of a river are the direct result of the 
water constantly trying to adjust its bed to suit its 
load. If the river enters a reach fully laden and the 
slope is such that the water continues to flow at its 
original speed, then just as much material will leave 
that reach as enters it and so no erosion takes place. 
Should, however, a fully laden river enter a reach 
the slope of which is less steep than it has been up¬ 
stream, the rate of flow of the water will be decreased 
and a proportion of the load is then deposited. This 
mostly occurs at the beginning of the reach and thus 
the river gradually steepens the slope until it becomes 
sufficient for the entering load to be carried through. 

In the lower part of its course, a river normally 
enters upon a plain. Here the rate of flow is greatly 
diminished and the fully laden river proceeds slowly 
towards the sea. In turning a comer, the speed on 
the outside of the curve is always much greater than 
that on the inside. This results in the water on the 
outside being able to take on an additional load and 
thus erode the bank. Conversely, the water on the 
inside is unable to carry the whole of the load it 
already possesses and deposits sediment on the inside 
of the curve. The bend thus becomes steeper and 
steeper, and it is owing to this action that rivers 
always meander in the plain tract. Quite commonly 
the river still doee a little actual erosion and in con¬ 
sequence by the continual change of position of the 
various loops of the meanders, the general level of 
a strip of land, about one or two miles wide in .the 
case of rivers the size of those found in England, is 
gradually lowered, the edges of this band, which 
mark the extreme limit of past meanders, often 
forming steep cliff-like slopes. If, as the result of 
earth-movements, the general slope of a river-valley 
be increased, the river flows more quickly and is 
thus able to increase its erosion. It sometimes 
happens that a meandering river is thus re-juvenated, 
and in that oase the river deepens its bed in the shape 
the meanders then happen to possess. The land 
between the individual loops are then in time left 
standing high above the new low river-level. This 
has happened in the case of the Hiver Wye in Mon¬ 
mouthshire, and has resulted in very beautiful 
scenery. 

Fauna and Climate in Early Palestine 
In view of the interest of tho various geographical 
and distributional problems in the prehistory of Pales¬ 
tine, to which a notable contribution has been made 
by the preliminary examination of the finds in the 
bone-bearing beds of Bethlehem (see Natubk, Sept. 
4, p. 431) attention may be directed to a communi¬ 
cation from Prof. L. Picard* of the Hebrew University, 
Jerusalem, which appears in the recent issue of the 
Proceedings of the Prehistoric Society (Jan.-June). 
Prof. Ploard there examines in detail the data of 
palaeontology, geology, archaeology and stratigraphy 
in their bearing, first on the climate of Palestine in 
priddstorio times, and secondly on the origin and 
geographical relations of the fauna of that period. 


Writing before the publication of the evidenoo from 
Bethlehem, he concurs with Miss Bate's previously 
published conclusion as to the complete absence from 
Palestine of a boreal (cold period) fauna, though its 
existence has been asserted ; but he is unable to 
accept her interpretation of the palaeontological 
evidence as pointing to a change from a forested 
landscape with humid conditions to a drier climate 
and more open country. He finds that while there 
were a number of forms, now extinct, contemporary 
with the old Acheulean—the earliest evidence of man’s 
handiwork then available to him—some of these, such 
as probably the hippopotamus, survived even so 
late as Biblical times. 

As a whole, the various classes of evidenee (in 
palaeontology, trees and plants, as well as land and 
aquatic fauna) are intcrjireted by Prof, Picard as 
concurrently pointing to the fact that no important 
change in climate takes place down to recent times. 
In fact, the present climatic conditions, tho aridity 
of the eastern section and the Mediterranean or 
‘etesian’ climate of the western, existed in the 
Pliocene, and date bock to tho Upper Miocene. 
Further, the geographical conditions in the south 
wore such as to preclude migration to, or from, 
Africa in the Pleistocene. The fauna which has been 
designated as African-Asiatic has been domiciled in 
Palestine since the end of the Miocene and can be 
regarded as ondomic during the PIio-Pleistocene. 
The problem, it will be seen, is of considerable general 
interest, but to palaeontologist and archaeologist 
more especially in relation to recent discovery in 
East Africa. Further evidence from Bethlehem will 
be awaited eagerly. 

Human Skeletal Remains in London 

Excavation work in Farringdon Street, London, 
E.C.4, for the foundations of an extension of the 
offices of the Evening SUmdard has brought to light a 
large number of human skeletal remains. About three 
hundred skulls and two thousand other bones have 
been found. It is suggested that the excavation may 
have opened one of the pits in which victims of the 
great plague of 1365 were buried indiscriminately. 
Thore were a number of these pits situated in various 
parts of London. One of the largest was in Tofchill 
Fields, Westminster, near where Caxton TT afi now 
stands ; another near Newgate was adjacent to the 
site of Christ’s Hospital, the Bluecoat School, de¬ 
molished for the extension of the Post Office, and 
still another was in Whitechapel. Dr. A, J. E. Cave, 
of the Royal College of Burgeons, who has inspected 
the recent finds, is of opinion, according to a state¬ 
ment published in the Evening Standard of September 
10, that, judging from their condition, they are 
probably the skeletons of men, women and children 
who died in the seventeenth century and may well 
have been victims of the plague. They are all of tho 
same type, and differ but very slightly from typical 
skulls of to-day. Though they have not yet been 
submitted to an exact examination. Dr. Cave is 
stated to have said that the skulls appear to have a 
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vault a little more pointed than the modem skull. 
It will be remembered that Prof. F. G. Parsons some 
years ago examined a large number of seventeenth 
and eighteenth century skulls of Londoners, when a 
graveyard, presumably of the adjacent St. Clement 
Danes, was discovered on the demolition of King’s 
College Hospital in Portugal Street, He then con¬ 
cluded that little change had taken place in the 
physical characters of the Londoner during the last 
two or three hundred years, except that the skiill 
showed a slight tendency to broaden. 

Recent Excavation at Meare, Somerset 

A fortnight’s work of excavation at Mearo Like 
Village by Mr. H. St. George Gray and Dr. A. H, 
Bulleid has brought to light an interesting variant in 
the method of constructing their dwellings employed 
by the inhabitants. The season’s work, as already 
indicated (see Nature, Aug. 28, p. 352), is directed 
to the investigation of the central portion of the 
eastern half of the village. Excavation of the area 
surrounding Dwelling Mounds Nos. 16, 17 and 19, 
which, it is reported in The Times of September 13, 
has now reached the southern half of the floors of the 
circular dwellings, has shown that there arc at least 
two floors, or layers of clay, separated by a quantity 
of ash, black earth and refuse deposited during the 
occupation. The peat in this part of the village is so 
firm that the usual timber foundations for the support 
of the clay floors appear to have been unnecessary. 
In the area surrounding the dwellings the refuse from 
the huts is found to contain a considerable amount of 
ornamented pottery (Iron Age “B”) and evidence of 
weaving in the form of loom weights, spindle whorls 
and bobbins. Portions of bone needles also have 
been found. In the occupational refuse between the 
clay floors, the proportion of bones and pottery 
sherds found to tho area at present examined is 
unusually high. The bones are mostly of lamb and 
young oxen, but there are also the remains of a Binall 
horse, pig and dog, a few bones of red and roe deer 
and also of birds. Here there is further evidence of 
weaving—spindle whorls of baked clay, stone and 
tin, bobbins, etc., as well as a highly polished bone 
needle and two bone pins with mouldings and long 
slots of a type unusual in western Britain. Objects 
of iron are not plentiful, but include a butcher’s 
knife with convex edge. In bronze are a couple of 
fibulae, an openwork harness ornament, and a hinge- 
plate with rivet holes. The ornaments include shale 
bracelets, and among the beads is one of blue, strung 
on a bronze wire. 

Recent Earthquake in Sussex 

Shortly after l a.m. on September 8, an earth- 
quake of intensity 5 or more (according to the 
Roeei-Forel scale) was felt in the west of Sussex, 
especially at Horsham and the neighbouring village 
of Wamham. The earthquake is of some interest 
owing to its connexion with the series of shocks that 
have occurred for nearly three centuries in the 
district around Chichester, the first known to us 
being that of the year 1663. A little more than a 


century ago, between September 1833 and August 
1836, there was a series of eight earthquakes in the 
district, which were studied by a small committee, the 
first ever instituted for the study of British earth¬ 
quakes. One of the most important of these earth¬ 
quakes was that of January 23, 1834. It was of 
about the same intensity as the recent shock. Its 
centre lay 4 miles west-north-west of Chichester, and 
the longer axis of its disturbed area of 780 sq. miles. 
If produced, passes through Horsham. Headers who 
are willing to aid in the investigation of the new 
earthquake should send their accounts to Dr. A. T. 
Dollar, Emmanuel College, Cambridge. 

Mechanization in the Modern World 
Among the matters handled at the meeting of the 
International Committee on Intellectual Co-operation 
at Paris on July 12-17 was the inquiry into mechan¬ 
ization in the modern world. The plan of this inquiry 
has been approved by the Committee and prepara¬ 
tions are now in hand by the Institute. National lists 
of organizations concerned with social sciences arc 
also being collected by the Institute, and lists have 
already been received from the United States, France, 
Japan, Italy, Czechoslovakia, Belgium and Norway. 
The inquiries on unemployment among intellectual 
workers are being pursued and the establishment of 
an advisory committee including representatives of 
the national bureaux and international organizations 
concerned has been authorized. The Institute has 
also collected most of the bilateral intellectual agree¬ 
ments in a volume which will shortly be published. 
The International Committee on Intellectual Rights 
has been concerned with preparations for the revision 
of tho Berne Convention and for the Universal Con¬ 
ference on authors’ rights, and a meeting of experts 
is being held to formulate final proposals for two 
conferences at Brussels on these subjects. The 
Advisory Committee of Intellectual Workers of the 
International Labour Office, however, pronounced in 
favour of keeping the question of the moral rights of 
salariod artists in the applied arts on its agenda. 

The S.S. Orcades; the Latest Orient Liner 
Last month the Orient liner Decodes started on 
her maiden voyage. According to an article in the 
Electrical Review of August 27, it is claimed that she 
is the first British ship on the Suez route to have a 
public sitting-room supplied with conditioned air. 
Conditioned air is supplied to the public rooms and 
to several of the cabins. It is not sufficient for 
comfort to have only ventilation and correct tempera¬ 
ture ; the humidity must also be controlled within 
fairly narrow limits. In the tropics, the atmosphere 
is frequently uncomfortably damp. To reduce the 
temperature without extracting moisture from the 
air raises the relative humidity and may the 
conditions more uncomfortable. When the climate 
is colder, air after warming sometimes becomes un¬ 
pleasantly dry. Hence although air conditioning as 
it is managed at present is expansive, it may add 
greatly to the comfort and well-being of the pasaengars* 
The new vessel— an eight deek«iv'*has been built by 
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Vickers Armstrong for cruises and for service on 
routes between England and Australia. Its gross 
tonnage is 23,445 and it will accommodate 463 first- 
class and 605 tourist passengers and a crew of 466. 
Steam is provided by six oil-fired Babcock and Wilcox 
boilers. Pipes conduct it to two sets of 1,715 
revs, per min. Parsons turbines. These drive the 
propellers at 1.12 r.p.m. by means of mechanical 
gearing. Two systems of intercommunication tele¬ 
phones are installed. The Marconi International 
Communication Co. has installed an all-wave radio 
installation, including a direction finder, and an 
‘eehometer* depth sounder, together with a broadcast 
system of loud speakers throughout the vessel. 
Time is given by means of 82 synchronous clocks. 
A portable sound picture equipment by the Western 
Electric Co. is one of the many forms of entertain¬ 
ment provided. 

The Problem of Dates of Publication 

The study of natural history has branched into 
many side-lines ; but it is strange to think how far 
off the direct lino of acquisition of nature knowledge 
tho need for accuracy lias led. For the convenience 
of naturalists tho world over, animals and plants 
bear specific names, and the proper name where 
several have been given is determined conventionally 
by priority of christening. But so difficult is it in 
some cases to determine priority that an ox tensive 
literature has developed around these knotty problems, 
and so insistent is the demand fur accuracy that a 
Society for the Bibliography of Natural History has 
been formed. The first part of its Journal is a catalogue 
of papers concerning the dates of publication of 
natural history books, arranged in alphabetical order 
of the authors of the books, and this ought to be of 
great service to systematise. Sometimes it is difficult 
to see exaotly how the alphabetical order lias been 
determined; “Ent. Soc. Lond, 1 ' appears under 
“London* 1 , “Ent. Soc. N. S. Wales” under “Ent.” ; 
“Royal Phys. Soc. Edinburgh** appears under 
“Froc.*\ while the Wernerian Society of the same 
oity appears under “Edinburgh**. Doubtless there 
are sound reasons for this grouping, but they are not 
obvious* and they are not set out in the very brief 
introductory notes. The Society maintains a card 
index of papers concerned with the dates of publica¬ 
tion of natural history books, and copies of such 
papers will be welcomed by the Secretary at 41 
Queen's Gate, London, S.W.7, 

Empire Grants Committee for Museums 

The final report to the Carnegie Corporation of 
New York on the activities of the Empire Grants 
Committee appears in the Museums Journal of May. 
Xt is a stimulating document. On April 1, 1034, the 
Committee waa set up to administer a fund of 54,000 
dollars granted by the Carnegie Corporation of New 
York for Colonial Museums, with an addition of 
<M>00 dollars for expenses, £12,550 in all. All museums 
in the Brittoh Colonies, and in Newfoundland and 
Southern Rhodesia were invited to submit applica¬ 


tions for grants ; forty applications were received 
and twenty-five grants were made. They ranged 
from £60 to Kandy Museum and Bermuda Historical 
Museum to £1,000 for Nairobi, Cyprus, Barbados, 
Singapore, Zanzibar, Jamaica. Various strict regula¬ 
tions had to be made as to the conditions upon which 
grants could be made ; but the Committoe is satisfied 
that the effect of grants has been in nearly every 
instance most stimulating to the local museum move¬ 
ment. At Bulawayo and Salisbury, the museums 
have t>een elevated to the dignity of national 
museums ; in Cyprus, Barbados and Antigua more 
attractive premises and added Government recogni¬ 
tion have been gained; but in most cases grants 
have been given for cases and equipment, so that 
museum interiors have been brightened and organized 
on modern lines. The success of the experiment leads 
the Committee to suggest that there are good reasons 
for continuing so promising a first effort. 

Time Measurement 

The history and development of time measurement 
have already been described in a Science Museum 
Handbook (“Time Measurement**, Part 1). The 
seoond part of the handbook which has recently been 
issued (London : H.M. Stationery Office, 2s. net) 
oontains a detailed description of the objects in “The 
Time Measurement Collection at the Scienoe Museum, 
South Kensington’*. The exhibits, ranging from the 
ancient Egyptian shadow clocks and water clocks to 
modem electric time-keepers, include sundials, 
mechanical clocks, watches and chronometers, escape¬ 
ment models and chronographs, as well as various 
auxiliary devices such as striking mechanisms, time 
recorders and time switches. Introductory remarks 
to each chapter explain the system of classification 
adopted, and outline the general principles involved 
in the respective groups of instruments. Many of 
the exhibits at the Science Museum are shown in 
continuous operation, while others can be operated 
by visitors—a facility that appears to receive per¬ 
petual appreciation. In addition, several of the more 
delicate watch mechanisms are illustrated by large- 
scale models. It may be noted that Harrison’s four 
marine timekeopors (the fourth, completed in 1759, 
being the chronometer which won for Harrison the 
British Government prize of £20,000) are now 
represented in the Museum only by photographs, the 
originals themselves, long associated with the Royal 
Observatory, Greenwich, having been transferred to 
the National Maritime Museum at Greenwich. This 
handbook with its numerous illustrations provides 
an admirable introduction to a study of the Time 
Measurement Collection, and it will also serve as a 
useful liandbook of reference for other occasions. 

Meteorology in India 

The Meteorological Department of the Govern¬ 
ment of India has for several years had to contend 
with serious financial obstacles in the shape of reduced 
grants, when the increasing requirements of aviation 
have demanded increased departmental activity, Hie 
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report on the Administration of the Meteorological 
Department of the Government of India in 1935-36 
{Delhi: Manager of Publications, 1936) describes 
how various economies have been devised in order 
that the demands of aviation and other interests may 
be met so far as is possible. By taking full advantage 
of aeronautical wireless stations for the exchange of 
weather telegrams between aerodromes, and aided by 
cheaper telegrams, a saving of more than half a 
lakh of rupees annually has rosultod. Economy was 
not made any easier by the disastrous earthquake 
of May 31, 1935, at Quetta, which demolished the 
Meteorological Office there, as well as the observers’ 
quarters. This led to the pilot balloon station at 
Quetta being moved to Dera Ismail Khan for a time, 
and to the setting up of a temporary surface observa¬ 
tory at Quetta when the situation there was well 
enough in hand again. Research work did not slacken. 
Dr. T. Royds, director of the Kodaikanal Observatory, 
joined the expedition organized by the Royal Society 
and the Royal Astronomical Society to observe the 
solar eclipse of Juno 19, 1936, He took with him what 
is described as “perhaps the most powerful spectro¬ 
graph ever used at an eclipse’The discovery of 
oxygen in the sun’s chromosphoro was announced 
from Kodaikanal in 1936 (see Nature of April 11, 
1986). Several piecos of research were carried out 
in the office at Poona with the voluntary aid of 
students guided by the official meteorologists. These 
included the development of a spectrograph for the 
study of ozone in the earth’s atmosphere. 

Activities of the Rockefeller Foundation 
A review by its president, Mr. Raymond Fosdiok, 
surveys the work of the Rockefeller Foundation 
during 1986. The expenditure totalled 11,300,000 
dollars in connexion with its programme “to promote 
the well-being of mankind throughout the world”. 
The agencies assisted inoluded institutions, research 
work in medicine, biology and other sciences, and 
the humanities. Investigations on the jungle form 
of yellow fever and other health problems have been 
promoted, displaced German scholars have been 
helped, and appropriations have been made for trial 
work in the development of radio-programmes of 
cultural and educational value. A grant was given 
to the Orthologioal Institute in China for the prepara¬ 
tion of a series of books for Chinese readers in ‘basic’ 
English. 

Encke’s Comet 

A TELEGRAM from Copenhagen announces that Dr. 
Jeffers, Lick Observatory, has observed Encke’s 
Comet. The position on Sept. 3 ♦385424 U.T. was 
RA, 2 h 19 m 4*9®, N. Deol. 27° 10' 20*. The magni- 
tudo is given as 18. In the “Handbook of the 
British Astronomical Association” for 1937, Dr. 
A. C. D. Oomroelin gives an ephemeris based 
on an orbit in which perturbations of Jupiter and 
Saturn are taken into account. The observed 
position corresponds closely with that predicted by 
Dr. Crdmmelin. 


Discovery of a Super-Nova in Canes Vmatici 

Pros*. H. Shapuey has announced the discovery of 
a super-nova by Zwieky, and Humason found that it 
had a typical super-nova spectrum. Stobbe, at Kiel, 
gives its position as R.A. 13 1 * 2 m 57 *56**, N. Deol. 
37° 57' 19*2', equinox 1937*0, and magnitude 8*7. 

Announcements 

A department for jrayohology under the direction 
of Prof. E. R. Jaenach, director of the Institute of 
Psychological Anthropology at Marburg, has recently 
been added to the Imperial Loopoldine Caroline 
German Academy of Natural Science. 

The following awards have been announced by the 
North East Coast Institution of Engineers and Ship¬ 
builders : The Institution Engineering Gold Medal to 
Harr} 7 Hunter, vice-president of the Institution, for 
a paper on “8inging Propellers” ; M. C. James Medal 
to Mr. H. E. Lance Martin, head of the Civil Engineer¬ 
ing Department at King’s College (formerly Arm¬ 
strong College), Newcastle-upon-Tyne, for a paper on 
“The Determination of the Residual Strains and 
Stresses in Arc-Welded Plates” ; The Institution 
Scholarship, value £100, to R. A. Lyall, an apprentice 
of the Central Marine Engine Works, West Hartlepool. 

The board of Rolls-Royce, Ltd., has decided to 
found, in memory of Sir Heruy Royce, a travelling 
research fellowship to be known as the Henry Royce 
fellowship. The Fellowship will not exoeed £450 a 
year and will be tenable for one year, by a graduate 
of a British university or holder of the higher 
national certificate or other equivalent qualification. 
Research is to be concerned with the construction, 
design, materials, or methods of production of 
automobile transport, including applications to air¬ 
craft and modem engineering. 

An International Conference on Physics, Chemistry 
and Biology will be held in connexion with the Paris 
International Exhibition in the Palace of Discovery 
on September 30-October 9. The president will be 
Prof. Jean Perrin. Further information can be 
obtained from the General Secretary, L. W. Tom* 
arkin, II Rue Pierre Curie, Paris, 6 e . 

The ninth Annual Conference of the National 
Smoke Abatement Society will be held at the Philo¬ 
sophical Hall, Leeds, on September 30-October 2. 
The programme includes discussions on town planning 
and smoke abatement, and education and smoke 
abatement. Further information can be obtained 
from the Secretary, Chandos House, 64 Buckingham 
Gate, London, S.W.l. 

During the forthcoming winter, Mr. H* V, Gamer, 
the guide demonstrator of Rothamsted Experimental 
Station, Harpenden, Herts, and other members of the 
staff are available for giving lectures to interested 
institutions on the Rothamsted experiments. All 
communications regarding lectures should be ad¬ 
dressed to the Secretary, Rothamsted Experimental 
Station, Harpenden, Herts. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents* 
He cannot undertake to return , or to correspond vnth the writers of f refected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications , 

Notes on points in some of this week's letters appear on p. 509. 
Correspondents are invited to attach similar summaries to their communications. 


Observations of the Solar Eclipse of June 8 , 1937 

A scientific expedition was organized early in the 
present year to observe the total solar eclipse of 
June 8 from somewhere on the coast of Peru, and 
the party of three sailed from Yokohama in the 
beginning of April. I was in charge, and arrived at 
Lima on May 10 ; after consultations with the 
Eclipse Committee of the University Mayor of San 
Marcos, I decided to have the observing station at 
Huanchaco, some 14 kilometres north-west of 
Trujillo. TVo other members of tho party, together 
with the instruments, landed at the port of Salaverry 
on May 20, and immediately proceeded to tho station. 

A large house of Sr. Victor Larco Herrera was 
kindly put at our disposal, where a large party of 
Peruvian scientific workers under Dr. U. Garcia was 
staying for the same purpose. Early in June, Dr. Clyde 
Fisher's American party also came to the same spot. 

The main object of our party was to take large 
photographs of the inner corona with a ten-metre 
camera in conjunction with the 30-cm. omlostat. 
Further, 1 had an independent set of cinematographic 
arrangements to get a rapid succession of photographs 
of three visible contacts, apoctra of the dash and the 
corona, the extensions and the brightness of the 
corona. As the sun was about in altitude at 
the time of the eclipse, all instruments wore set 
conveniently inside the rooms of the house and the 
sun could be observed through the available windows. 
A separate room was used for meridian observations 
of longitude and latitude made by me with a 38 mm. 
astronomical theodolite, the roof being taken away 
temporarily. 

The weather was generally good during the interval 
of our stay at the camp, except for a few days in the 
very beginning of June when the skies wore con¬ 
tinuously overcast. The rehearsals and other 
preparatory work were well carried out. 

On the day of the eclipse, the sky was overcast 
in the morning, but later it became clear and by 
3 o'clock we had a perfect sky. The three visible 
contacts were observed as follows : 

Ut Contact 2nd Contact 3rd ContJwt 
Observed standard time *«*> lfi» 29* 17* J8* 20* 17“ 20* 57* 

Corrections to computed 

time +0 +8 +5 

Observer M. Horit J. Yniwamoto 1. Yamamoto 

With the ten-metre camera, four plates wore ex¬ 
posed for the partial phase and eight for tho totality, 
with the exposures ranging from one tenth to 30 
seconds. Upon developing, these plates have revealed 
splendid structures of the inner corona. My own 
cinematographic arrangements were partially success¬ 
ful, revealing good images only of the inner corona 
and the flaah spectra. 

According to these photographs, the coronal 
streamers are well developed around the sun, 
Especially in the north-east portion of the sun's limb 
there is a group of strong streamers and arches over 


a wide area, when* daily observations of the sun's 
surface during previous weeks suggest an activity 
area of large sunspots. Characteristic rays from both 
the north and the south poles of the sun are completely 
hidden by strong coronal streamers. Hence the 
present corona is of the ‘sunspot maximum' type. 

There are about a dozen prominences visible 
around the sun. Two of them are magnificent, one 
in position angle 35° and tho other in 290°. 

I observed the longitude and latitude of our station 
on three nights. The preliminary result for the 
latitude is — 8 ° 4' 40-ft", but that of the longitude 
has not yet been reduced. 

Ibhhh Yamamoto, 
(Director, Kwasan Observatory, 
Lima. Kyoto Imperial University.) 

Juno 20, 


Photo-conductivity and Phosphorescence of Zinc- 
blende 

From early experiments on tho photo-conductivity 
of zinc-blonde, Gudden and Pohl 1 deduced that the 
current must l>e transported by two kinds of carrier, 
and according to present-day theory these must be 
electrons and ‘positive holes'—vacant places left in 
a normally full electron energy band when an electron 
is ejected. While electrons are liberated by blue 
light, positive holes do not become mobile until a 
subsequent illumination by light of longer wave¬ 
length, for example red or infra-red, but the reason 
for this need not be discussed horo. 

The photo-induced conductivity is proportional to 
tho intensity of illumination, which shows that 
electrons travel a finite distance (Schubweg) and are 
then ‘trapped’, tho trapping not being in general due 
to recombination ; for if it were, the current would 
bo proportional to the square root of the illumination. 
The mechanism of this trapping need not concern 
us here ; but either tinder infra-red illuminat ion or 
thermal agitation the trapped electrons can be set 
free again. Trapping and re-liberation occur a 
number of times in succession, but the electrons 
finally come to rest by combining with a positive 
bole. The crystal is then said to be quenched. 

That this is the case is shown by the way in which 
the conductivity dies away during quenching. If 
?/ is the number of electrons (a constant proportion 
of which will be in the conducting state), and also 
the number of holes, then if they are recombining 
their number will decrease according to 


whence, integrating, we obtain 

c x t -F c„ 
n 

Cj and C| being constants. Thus we shall expect the 
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resistance of the crystal to be a linear function of 
the time. This is confirmed by experiment. For 
example, Fig. 1 shows the resistance-time relation 
found during the quenching of a speoimen by infra¬ 
red light at — 196° C. It is seen that within the 
limits of experimental uncertainty the relation is linear. 

It is interesting to note that phosphorescence decay 
data for zinc-blende obtained recently by Antonow- 



Romanowaky* are in full accord with these results, 
in that they show that the phosphorescence is due 
to a bimolecuiar reaction. It is easily seen that on 
the assumption that the intensity of phosphorescence, 
p, is proportional to the rate of recombination of 
electrons with holes, p- 1 '* should vary linearly with 
time. Plots of p~ 1/a against /, obtained from 
AntonoW'Homanowflky’s data, show that this is. 
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indeed, the case. An example of such a plot is given 
in Fig. 2, in which the lower line is to be regarded 
as a continuation of the upper one, representing the 
points on the two reduced scales. 

A. L. Reimann. 

Royal Society Mond Laboratory, 

Cambridge. 

August 18. 


1 (hidden, B., “Uchteiektrtedw ErecheinungenT (Sprli 
* AntoiMwr-S^iMmowitlty, W. W.. Sm. 7, 




Phosphine and Arsine Derivatives of the Group 1(6) 
Metals; Volatile Derivatives of Gold 

We have shown that the trialkyl phosphine and 
arsine derivatives of cuprous iodide, previously con¬ 
sidered to be J2 9 P(As).CuI, have a fourfold macro- 
molecule 1 , [Jf? 4 P(As)-*CuI] 4 , and are therefore totra- 
km—[iodo-trialkylphosphuio (or arsine)-ooppor], A 
complete X-ray examination of the triethyl-arsine 
momber, [Et 8 As->CuI] 4 , showed that the four copper 
atoms oooupy the apices of a regular tetrahedron; 
the iodine atoms are situated each above the oentral 
point of one face of this tetrahedron, so that they also 
form a tetrahedron external to that of the copper 
atoms. Beyond each copper atom is an arsenic atom 
lying on the elongation of the axis joining the centre 
of the inner tetrahedron to the copper atom. The 
iodine atoms are thus 3-covalent, each being joined 
to the three neighbouring copper atoms apparently 
by one covalent and two co-ordinate links : if this 
is so, the stereochemistry of the 3-covalent iodine 
atom must be similar to that of 3-covalent sulphur, 
and the iodine atom can be regarded as occupying 
one apex of a tetrahedron with its valencies directed 
towards the other three apicos. 

The corresponding silver compounds have now 
been examined, and prove also to have the fourfold 
molecule, [i? 8 P(AsJ-^Agl]*. Those silver compounds 
have, moreover, the same constitution as the cuprous 
compounds, since [nPr # As—►Aglh is strictly iso- 
morphous with [Et t As—►Cul] 4 . This is a romark- 
ahle example of isomorphism, the effect of the replace¬ 
ment of the copper by silver atoms being compen¬ 
sated by the replacement of the ethyl by the n-propyl 
groups. It follows that both the 4-covalent cuprous 
and argontous atoms have a tetrahedral configuration, 
in confirmation of the results obtained by Cox, 
Ward law and Webster*. 

The aurous compounds, [f^P (AsAuX], where 
X is a chloride, iodide or thiocyanate radical, prove, 
however, to be monomolacular, and the gold thus 
shows a true co-ordination number of 2. The phos¬ 
phine compounds, [I? 4 P-*AuX], where X is Cl or I, 
possess remarkable stability, and can be freely dis¬ 
tilled under reduced pressure. The compound 
[nBu 8 P-*>AuCl] can bo volatilized even at atmospheric 
pressure, and the vapour, if passed through a heated 
tube, deposits a fine film of gold. There are thus two 
distinct chemical methods of producing gold films, 
the first having been recently described by Prof. C. S. 
Gibson in Nature of August 14 (p. 279). 

It is noteworthy that, whilst the copper and silver 
atoms both acquire 7 electrons in the above com¬ 
pounds and thus attain the electronic structure of 
the next inert gas, the gold atoms aoquire only 
3 electrons and thus remain 4 short of the radon 
structure. The gold in these compounds, however, 
falls in line with mercury, which acquires 2 electrons 
in compounds such as HgiS, and Hg(SR), $ , and with 
thallium, which acquires I electron in compounds 
such as [T1 jR*]X, a group of 4 shared electrons in the 
sixth quantum group allowing considerable stability 
in all three oases. 

F. G. Mann. 

University Chemical and A. F. Weujsl 
C rystallographic Laboratories, 

Cambridge. 

August 19. 

1 Maun, reunite and Write, J. Ohm. Soc„ lftOS (IBS*). 

1 Cox, Wtidtew And Webster, J. Ohm. Sec., 775 (1036). 

•Mwin Purfte, /. CJtew. Sf*.,T64S (1035); Write Z. JCrtet, 
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Behaviour of Cylinders of Inflammable Gas in a Fire : 
Extinguishing Flames by Coal Gas 

On the night of October 5, 1986, a fire occurred in 
Pears© Street, Dublin, in a shop which housed two 
full cylinders of compressed gas, one containing 
150 eu. ft. of oxygen, the other 100 cu, ft. of coal gas. 
In each case the internal pressure was 120 atm. 
During the fire? explosions took place, and a large 
portion of the building collapsed. It was found 
afterwards that three firemen had lost their lives. 
A Tribunal of Inquiry, appointed by the Minister for 
Local Government- and Public Health of Saorst&t 
fiireann, has recently issued its report (Stationery 
Office, Dublin). ‘‘The Tribunal is satisfied that the 
explosions must be attributed to the two full cylinders 
of coal gas and oxygen,” and includes among the 
results of the explosions “the trapping of three fire¬ 
men who were then within the building thereby 
causing their deaths”. 

The fire, and the inquiry which followed, raise a 
point of general interest. If a fire occurs in premises 
in which cylinders of compressed gas are stored, will 
that fire be likely to be much more disastrous than 
if cylinders are absent ? 

in the present instance, there is no doubt that the 
oylindors burst in the course of the fire, for they were 
found ruptured in the ruins. There was general 
agreement, however, that the result of the physical 
bursting of a cylinder of compressed coal gas, followed 
by the burning of its contents, was likely to bo much 
leas disastrous than if the contents of the cylinder 
became mixed with air and suffered chemical explosion,, 

The men of science who attended the inquiry as 
expert witnesses found themselves faced with the 
following problem. Suppose the back of the shop 
(where the ooal gas cylinder was placed) in flames, 
and suppose tho front of the shop not yet on fire. 
The coal gas cylinder bursts, presumably in the midst 
of the flames. Could the gas (if the burst took place 
on the suitable side of the cylinder) make its way 
through the flames into the air in the front part of 
tho shop, form an explosive mixture, and explode if 
a flame reached the mixture before it had become 
too dilute ? 

There is no doubt that the emerging coal gas could 
extinguish tho flames in immediate contact with the 
cylinder. Intense cooling (in this instance 600*- 
600° C.) would result from an almost adiabatic 
expansion. Further, the concentration of com¬ 
bustible material would far exceed tho upper critical 
explosion limit, which is about 28 per cent of com- 
bustible in the case of Dublin coal gas. I expressed 
the opinion that the jet of ooal gas, shot with high 
velocity from the ruptured •cylinder, might thus 
extinguish the flames in its path, and blast its way 
through the surrounding fire to the air in the front of 
the shop, where chemical explosion would probably 
follow. The alternative picture submitted was that 
erf the ooal gas swelling out of the ruptured cylinder 
as & 'balloon' which would necessarily be kindled at 
its periphery. It would then make its way to the 
nearest outlet m a gigantic flame, prevented by a 
mantle of burnt gases from mingling with air so as 
to form an explosive mixture. 

The essential problem is therefore : Can a jet 
of coal gas extinguish flame without itsetf being 
ignited t If the answer is in the affirmative, there 
exists a possibility of chemical explosion in a ease such 
as the present. Whether explosion actually occurs 
will depend on e variety of factors, such as the volume 


and pressure of the escaping combustible gas, and 
the extent of the fire by which the container is 
surrounded. 

I have carried out experiments, which I believe to 
be new, showing that ooal gas cun extinguish flame 
without itself being ignited. 

A coal gas flame, five or six inches high, was 
established in the open air. A small cylinder of cum- 
presaod coal gas (20 cu. ft.), fitted with the usual 
nozzle to control the rate of discharge, was used. The 
nozzle was opened full and the stream directed, from 
a distance of 3-4 ft., on to the flame. After a little 
practice, one was able to extinguish tho flame without 
igniting the stream of gas from tho cylinder, 

A less striking experiment was carried out aw 
follows. A five-litre flask was filled with coal 
gas, and tho mouth covered with thin paper to 
form a temporary barrier to the gas. The flask 
was adjusted, mouth downward. A small gas 
flame was prepared. The tube from which this 
gas issued was surrounded at the mouth by a 
short piece of wider glass tubing with irregular edges, 
to puncture tho paper before the flame reached it. 
The edge of the wider tubing was only just above 
the level of the top of the flame. When the flame 
was pushed up into tho flask of gas, it was of course 
extinguished. Tho gas which issued from the flask 
sometimes took fire, but on numerous occasions tho 
flame was extinguished without igniting the gas. 

Kknnkth C. Bailey. 

Trinity College, 

Dublin. 

August 12. 


Formation and Breakdown of Amino-acids by Inter- 
molecular Transfer of the Amino Group 

Wk have previously reported 1 the discovery in 
muscle of a highly active metabolic mechanism, by 
tho action of which the amino group and two hydrogen 
atoms of glutamic acid aro transferred to pyruvic 
acid (added or of metabolic origin) with the formation 
of alanine (and ketoglutaric acid). This is the key 
to the puzzling fact that glutamic acid is transformed 
into succinic acid by muscle tissue without the 
formation of either ammonia or amide nitrogen 
(D. Moyle--Needham). 

Further work, to b© published in detail elsewhere, 
showed this reaction to be a reversible one. From 
alanine and a-ketoglutaric acid muscle tissue rapidly 
forms glutamic and pyruvic acids, equilibrium mix¬ 
tures of similar composition resulting in lx>th the 
direct and the reversed reaction. 

The presence of the enzyme system responsible for 
this process of Umaminierung can be readily demon¬ 
strated not only in muscle, but likewise in other 
organs (heart, brain, liver, kidney), irrespective of 
their capacity or inability to metabolize amino-acids by 
oxidative deamination or reductive amination respec¬ 
tively. In organs containing Krebs's aminodehydro- 
genase the intermoiecular transfer of the amino group 
competes with oxidative deamination and, owing to its 
greater velooity, completely inhibits the latter process 
in the presence of an exoass of pyruvic acid. Only 
with nucleated erythrocytes and malignant tissues 
no evidence of Umaminierung lias been obtained up 
to the present. 

a-Ketoacids other than pyruvic, for example, ot-keto- 
butyric, a-ketooaproic, oxaloaoetic or phenylpyruvic 
acid, may equally serve as acceptors for the amino 
group of glutamic acid. On the other hand, all 
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oe-amino acids readily give up their amino groups to 
a-ketoghitaric acid in the presence of muscle tissue ; 
the formation of glutamic acid has been demonstrated 
with sixteen different natural and racemic amino- 
acids including such as glycine or histidine, known 
to be difficultly accessible to oxidative deamination 
by surviving tissues. The rate of Ihnaminierung is 
astonishingly high ; thus, no less than 6*5 mgra, 
glutamic acid is formed in two minutes from glycine 
and ketoglutaric acid by one gram of muscle tissue. 
This would correspond to a value of Qvmam ~ 152. 
In our opinion, the mechanism of this biocatalytic 
reaction is the same as that discussed by Hcrbst* 
in recent studies on a somewhat similar model reaction, 
occurring when amino-acids are heated with ketoacids 
in aqueous solution. 

Aspartic acid behaves in the same way as glutamic 
acid (Kariagina, this laboratory), and oxaloacetic acid 
—as ketoglutaric acid, in the function of amino nitro¬ 
gen donators or acceptors respectively. The ‘trapping’ 
of oxaloacetic acid by the acceptance of amino 
groups, interfering with the action of Szent-Gyorgyi’n 
"fumarate system”, offers an adequate explanation 
for the inhibitory effect of amino-acids on the respira¬ 
tion of muscle and other non-deaminizing tissues, 
rojvoatedly observed by different authors. An 
attractive hypothesis on the origin of diabetic ketosis 
was recently put forward by Koranyi and Szent- 
Gytirgyi*, who consider this condition as a result of 
damage to the fuinarate system, possibly brought 
about by Umamimerung or a similar mechanism. 

It deserves special attention that no transfer of the 
amino group occurs unless either the amino-acid or 
the ketoacid is a dioarboxylic one. No instance of a 
direct amino nitrogen transfer between two mono* 
carboxylic acids has yet been observed, but some 
evidence has been obtained showing that the reaction 
can be brought about by the catalytic action of 
dioarboxylic amino- or ketoacids, added in small 
amounts and functioning as intermediary amino 
nitrogen carriers. The above data indicate that, the 
dicarboxylic amino- and ketoacids probably play an 
important and specific part in the intermediary 
nitrogenous metabolism, bearing some analogy to the 
catalytic function of the C 4 -dioarboxylic acids in 
tissue respiration. A . E Hraunstbin. 

M. G. Kritzmanw 

Laboratory of Oxidation-Reduction Processes, 
Department of Metabolic Research, 

All-Union Institute of Experimental Medicine, 
Moscow. July 25. 

* hull. Hint. «i Med. Exptr-> AfoWJOW, 8, 2:*0 (1937). Hiwkmia* 

2, 242 (1937). 

* Herbat aud Knurl, J . Mot. Ctum 107, 505 (1934). Herlwt, J. 
Amor. Ohm. Soe.. 58, 2189 (1936). 

4 Koranyi und SgFfit-Gyttunrt, Dmitch. Med. Woehetuchr., Mo. 27 
0937). 


Meteorites: the Number of Puitusk Stones, and the 
Spelling of "Widmanstatten Figures" 

( 1 ) In Nature of July 17,1)r. Stenz 1 expresses the 
opinion that not more than 3000 stones foil 
near Puitusk in the famous meteorite shower of 
January 30 , 1868 , and that only ft curious mis¬ 
reading of a chemical analysis led to the usually 
quoted number of 100,000 stones. 

The Puitusk fall is of special interest, being one 
of the very few—six or seven—oases in which the ■ 
orbit of a meteorite could be calculated ; according 


to tike astronomer Galle *, for the Puitusk stones a 
hyperbolic velocity, hence an extrasolar origin, is 
proved. Furthermore, from the acoustic and optical 
phenomena of the fall he concluded that the stones 
were not fragments produced by an "explosion" in 
the atmosphere, but had already entered the solar 
system as a shower. The question as to their approx¬ 
imate number is, therefore, of some importance, and 
it may be permissible to quote a few statements from 
the literature which seem clearly to contradict Dr. 
Stenz’s drastic reduction of the figure. 

The well-known Bonn mineral dealer, Dr. A. 
Krantz, procured 34 kgm. of the stones*. Ho ascer¬ 
tained that 1 kgm. contained some 210 stones with 
a perfect crust 4 , this being proof that all the stones 
he counted had fallen as separate units, although 
some did not weigh more than a gram. It follows 
that this one dealer possessed more than 7000 stones, 
that is, more than twice the number Dr, Stenz 
ascribes to the whole fall. Altogether 200 kgm, were 
seen rod*, n^presentlng—on the basis of Dr. Krantz’s 
statistics—some 42,000 stones. In the shower the 
smaller stones worn obviously more numerous than 
one would infer from some collections, for which the 
bigger ones were preferred ; but, for example, Dr. 
Molion’s description of the 125 Puitusk stones in his 
possession*, of a total weight of 1150 gm., shows still 
the marked preponderance of the small type (KH 
stones of less than 7 gm.). 

Now, considering that in the shower of stones the 
majority only weighed a fow grams—the so-called 
“Puitusk peas”—and that the fall covered an area* 
of 17 km. xti km. of rough and partially flooded 
land 7 , the assumption that the total number was 
two or three times the number of stones recovered 
is very conservative. Vom Rath 4 even thinks it 
possible that several hundred thousand stones foil. 
There is certainly no reason to change the usually 
quoted round figure of a hundred thousand for the 
3000 of Dr. Stenz. 

One gram was apparently the smallest mass anyone 
in the Puitusk area called a "stone" and thought 
worth picking up, but Gallo* may be right in assum¬ 
ing in the original shower the presence of "innu¬ 
merable” smaller particles. 

(2) For more than a century the well-known etching- 
l>atternH on iron meteorites have been called "Wid¬ 
manstatten figures", after their discoverer, Alois von 
Widmanstfttten (1754-1849). He, however, person¬ 
ally published nothing on the subjeot, but left this 
duty to his friends. Four years ago, Dr. Spencer*, 
in a very thorough survey of meteorite literature, 
showed that the spelling of the name Widmanat&t ten 
was not consistent, the "tt" sometimes being replaced 
by ”dt", the by * V\ and so on, and stated that 
all the various forms hitherto used are wrong, the 
correct spelling of the family name being Widrnan- 
stetter. Following Dr. Spenoer, writers on meteorites 
in Great Britain and abroad* begin, to speak of 
"Widmanstetter figures". 

It is certainly no use trying to decide whether "tt" 
or "dt", "ft" or "e ,f is the more correct spelling of 
an Austrian name of a hundred yearn ago ; as these 
differences are not audible in pronunciation, both 
ways of writing were then considered as equivalent. 
The "r" instead of "n" at the end of the name is a 
somewhat more serious difference. A study of the 
history of this particular family shows that for 
decades both forme occurred * but Cohen* who was 
already aware of this discrepancy, on the authority 
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of Wurxbaohs dictionary 10 , declares in his “Meteo- 
ritenkunde ” 11 that the discoverer of the etching' 
figures himself usually wrote *‘Widmanstatten 1 ’ and 
therefore this form ought to be chosen. In view of 
Dr. Spencer’s publication, 1 asked friends in Vienna 
and Graz to inquire anew about the form of the name 
personally used by the scientist. They went rather 
fully into the question and completely confirmed 
Wurzbach's and Cohen’s statement. Official docu¬ 
ments are still preserved which mention Alois von 
Widmanst&tten as the owner of a house in Graz, 
as the inventor of a balance, etc. 

Kfwjiers of meteorite collections may be glad to 
learn that there is, therefore, no reason to alter the 
hundreds of labels bearing the name Widmanstatten. 

F. A. Pankth. 

Imperial College of Science and Technology, 
London, S.W.7. 

August 5. 

* Sleiw, E., Natuxk, 140, 113 (1937). 

I Guile, J, G., Ahhamll, d. Xrhlenifrhen Getell. uaierldtul, ('ultur, p, 79 
(Breslau, IMS). 

‘■WOIflng, E, A., "l)lo Metoorltcn hi Kammhmgen", p. 287 (TOhlngen, 
1H07). 

* vom Ruth, G., "Febcr die Meteoriten von Pultusk ini Konigrcieh 
Bolen", Fe*t>whrifT Gemll. fflr Nftturknnde, p. 135 (Bonn, 1868). 

II "Die Meteoriten do a I>r. Jon. Mellon’p. 7 (Brtlnn, 1880), 

* Brezlna, A., "Die Meteurlten vor nod nach ihrer Ankunflt util dir 
Krrtn”, p. 22 (Wien. 1803). 

T ‘‘Not Ire aur la meteorite tom Me le ho Janvier 1808 mix environ* 
de la vtllc de Pultuak, public jwr la Haute Ucole do Varwivle (1808)"; 
Meunler, St., "Mdtdorfto*", p. 401 (Park, 1884). 

* Spencer, L, J., Mineral. Man,, 88. 820 (1038). 

* For example, Heide, K., "Kleine Meteorltenkundc", paB*ini 
(Berlin, 1934). 

** von Wunbach. (?.,*'Blogmph. Lexiknnd. KamerthumaOnterreleh", 
p. 258 (Wien, 1887). 

u Cohen, E.. "Meteorltenkunde", i, p. 40 (Stuttgart, 1894). 


Response of the Pigeon Crop Gland to Prolactin: 

Inhibition by (Estradiol Monobenzoate 

Riddle and Braucher 1 showed that injections of 
the hypophyseal lactogenic hormone, prolactin, dis¬ 
covered by Strieker and Gruetor*, will cause growth 
of the crop glands of the pigeon. In view of the fact 
that established lactation is inhibited by administra¬ 
tion of oestrogenic hormones 8 * 4 . 5 , it is of considerable 
interest to determine whether or not simultaneous 
administration of (estrogens will affect the response 
of the pigeon crop to prolactin injections. 

Two groups of 24 young pigeons of ‘homer’ typo 
were used, Eac h b ird was given six daily subc utaneous 
injections of 1 ml. of a solution containing 5 mgrn. of 
prolactin. For the gift of this material, which was 
prepared by the method of Bates and Riddle 4 , 
omitting the final purification, we arc indebted to 
Dr, F. G» Young. In addition, on the fifth day before 
the commencement of the prolactin injections one 
group was given injections of 1 mi. progynon B 
oleosum forte (kindly supplied by Dr. H. Neumann 
of Messrs. Cohering, Ltd.) containing the equivalent 
of 5 mgm. cefttradiol monobenzoate in sesame oil, 
followed by similar injections on the day of com¬ 
mencement of prolactin treatment. The other 
(control) group received equivalent inject ions of 
sesame oil alone. Twenty-four hours after the last 
injection the birds were killed and weighed. The 
sex of each was determined and the crop glands 
dissected out, fixed in Bonin’s fluid and weighed 
from 70 per Cent alcohol after pressing in muslin. 
The mean weights of the crops in mgm. per 100 gm. 
of body weight at killing are given in the accompany¬ 
ing table, the results for the two sexes being given 
separately. The crop gland region hi the normal 
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pigeon usually weighs about 300 mgm. per 100 gm. 
body weight. 


(KatredloJ 

monobenzoate 

Mule 

Female | 

No. of 
birds 

Mean crop 
weight hi mgm. 
(Kir 100 gm. 
Ihk 1 ,v weight 

No. of 
bird* 

Mean crop 
weight In mgm. 
per 100 gm. 
body weight 

9 

680 (±67) 

15 

830 (±50) 

Kcname oil 

7 

1490 (±103) 

17 

1080 (±47) 


The ftgurc* given in jw\runthe*en are probable error* of tin 1 mean* 
agalnat which they an: entered. 


In both sexes administration of (estradiol mono- 
benzoate caused a marked inhibition of the crop 
gland response, the mean inhibition amounting to 
about 54 per cent in the males {P 1 : 2,500)* and 
about 23 per cent in the females (P -- about 1 : 40). 

This difference between the sexes in the degree of 
inhibition (sex-difference statistically significant at 
P ■- 1 : 140) is for the most part accounted for by 
the fact that in this experiment the reaction of the 
control birds to prolactin f sesame oil was signifi¬ 
cantly greater in males than in females (P 1 :180), 
while in the group receiving oestradiol monobonzoato 
the difference between the responses of the two sexes 
was negligible. 

It is noteworthy that t he group receiving (estradiol 
inonobenzoate lost on the average 7*7 per cent of 
body weight in the course of* the experiment 
(P 1 : 90), alt hough the control group gained on 
the average 6*7 per cent {P — 1 : 210). In both 
groups the mean change in body weight was some¬ 
what greater in the females than in the males. 

Since the prolactin response of hypophysoctoinized 
pigeons appears to bo either nil 7 or considerably less 
than that of intact birds 8 it is possible that (estradiol 
monobenzoate inhibits the response by way of the 
pituitary. 

S. .T. F GLUEY. 

The National Institute for 

Research in Dairying, „ 

J Paul White. 

Department of Physics, 

University of Reading. 

Ang. 8. 

* P - Probability that mi effect at leant aw great a» the observed 
off cot Mhotild have arisen purely a* an accident of random sampling. 
See Flwher, R.4., "Stattetioal Methods for Research Worker*" (1994), 
Edinburgh and London, chap, v, pautim. 

1 Riddle. 0., and Braucher, V. F„ Amur. J, Phyiint., 97, 617 (1931). 

* Strieker, P„ and Gruetor, F., C.H. Soc. Biol . Park, M, 1978 (1928). 

* Jongh, 8. E. dc, Acta ftree. nnerl. Phyriol., 3, 52 (1933). 

•Robiwu, J. M„ Quart, J, Exp. Phytiol. 94, 887 (1935). 

* Folley, S. J., Mocfutm. J. t 80. 2262 0 936). 

•Bates, R. W„ and Riddle, O., J, Pharm, and Exp, Thncap., 89, 
365 0985). 

1 Gomel!, E. T„ and Turner, (’. VY.. I*roe. Nor. Exp. Biol. N.Y.. 
39, 50 0936). 

* fetmolcy, J. I\, Riddle, ()., and Bates, K. W., Proc. Nor. Exp, 
Blot, S'. V.. W 408 (1937). 


Some Interrelations between Bivalve Spatfalls, 
Hydrography and Fisheries 

In a study of the intensity and distribution of 
spatfalls of Cardium edule on the Cark sands in Morc- 
cambe Bay, it was found that the heaviest falls occur 
(a) where tidal streams meet—such localities being 
described locally as ‘meetings’—and ( 6 ) where banks 
shelter a stretch of ground from prevailing winds. 
The heaviest falls occur at about the half-tide level. 
The fall of spat is contemporaneous with consider¬ 
able depositions of fin© sand intermingled with some 
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detritus, and larvae and post-larvae of various other 
organisms such as Polydora, Mamma , other bivalves 
and worms. Such settlements form a densely popu¬ 
lated mud or alutch. The same phenomenon occurs 
in tbo Dee estuary. In winter the gluteh disappears. 

It is clear that the Cardium and other organisms 
become concentrated and precipitate out of the 
plankton in localities where slack and eddy waters 
occur. As many as 100,000 young Cardium per square 
metro may occur in the centre of such areas 1 , with 
diminishing concentrations towards the periphery of 
the meetings and low values outside thorn. 

Recognition of these conditions at once suggested 
comparison with those found by Davies 8 on and near 
the Dogger Bank. Here concentrations of the fisli- 
food, Spimla truncata , up to 8,250 per square metre 
occurred in the centre of elongated or ovoid areas, 
with diminishing numbers to the periphery in each 
case. This distribution rescan bios that of Cardium 
and other organisms in Morocambe Bay, and it was 
suspected might be brought about in a similar way, 
namely, by the concentration of the planktonic forms 
in eddying waters over and around the Dogger Bank. 
Recently Tait 8 , in investigating the surface drift of 
wator in the North Sea, finds stream currents giving 
rise to eddies or swirls in several localities, including 
ono on the north-east of the Dogger Bank. This 
eddy practically overlies the part of the Dogger Bank 
where Davies found the great spat falls of Spimla. 

Them can be little doubt that immense quantities 
of larval fish foods in the form of bivalves and worms 
become concentrated in these swirls or eddies. Whoro 
sub-surface conditions are suitable as over the Dogger 
Bank, in the Moray Firth, in the mid-east Scottish 
coast and other areas, the larva) sottle out of the 
plankton to form rich feeding grounds for fish. We 
have therefore now a rational explanation of how 
such grounds are formed, and a clear indication of 
where to find them. On natural oyster beds oyster 
larvae, also tend to settle most frequently (a) where 
eddies form, as at the junction of a side stream with 
the main one, as well as in eddies formed along the 
shores of the main channel, and (b) in other regions 
of relatively still water 4 . 

In the recent planktonic studies in tho south¬ 
western North Sea by Savage and Hardy* and 
Savage and Wimpenny 4 , only the area of the drift 
west and south-west of the Dogger Bank was investi¬ 
gated, and it is a reasonably safe prediction that an 
immensely rich planktonic area remains to bo dis¬ 
covered in the eddy over tho north-eastern rogion of 
tho Dogger Bank. This eddy is not stationary, so 
that spatfalla may settle out in different but adjacent 
places, as is apparent from Davies’s justifiably pains¬ 
taking research. These spatfalls indicate, moreover, 
that the eddy over the Dogger Bank may extend 
sometimes from the surface into deeper water— 
probably during certain sets of tides when bivalve 
larv» are ready to settle—or may enclose a body of 
relatively stOI water at all depths. 

Department of Zoology, J- H, Ohton. 

University of Liverpool, 

August 14. 

1 Orton, J. H„ 'M Antes Johnstone Memorial Volume” US34). 

* Davies, F. M., JP ink Mis. Aftic. and Fi»h. y II, 8, % (Loudon, 

xm), 

* Tftlt, 1. Fith. Scotland, Sei. Imtti.. No. 1 (1037). 

4 Orton, J. H„ "Oyster Biology and Oyster Utdturo**, p. 136 (K»7). 

•Savaso, ft. K., aimI Kftrdy, A. C., Fish Into#., Min . Afrio. and 
riMh., U, H, 2 U»S4), 

tSftVAM* ft. B.. And Wimpenny, U. 8., Fith Inverts Min. Afrit, and 
Fisk,, IT l hm>. 


Consumption of Oxygen in Sea Water under Controlled 
Laboratory Conditions* 

During* ft recent hydrographical cruise of the 
Atlantis, the oxygen consumption in samples of water 
taken from eighteon levels between surface and 4,600* 
metres depth at Station 2886 (32° 19' N., 05° 59' W .; 
Juno 19, 1937) was determined under controlled lab¬ 
oratory conditions. Two glass bottles (with ground- 
glass stoppers) were filled from each of the Nansen 
water bottles as soon as they wore brought on deck ; 
ono sot of eighteon wimples was stored at a tempera¬ 
ture of 11 ° in an electric refrigerator and the other sat 
at a temperature of 24° in the laboratory. After ten 
days of storage in darkness, oxygen contents of the 
two sets of samples were determined and subtractions 
of these values from initial oxygen contents of the 
samples gave results we have termed oxygen con¬ 
sumption. 

Oxygen consumed (c.o./Utre/year) 

0 * » 17 J4 » SJ >4 



Oxygen (c.o./litre) 

Fig. 1 . 

OXYGEN CONSUMPTION IN C.C. PER LITRE PER YEAR 
{OBTAINED BY MULTIPLYING MEAN DAILY VALUES 
BY 365) FOR VARIOUS DEPTHS SHOWN BY HORIZONTAL 
LINES RETBRRED TO TOP SCALE ; VERTICAL DISTRI¬ 
BUTION OP OXYOEN, RIGHT CURVE REFERRED TO 
BOTTOM SCALE ; VERTICAL DISTRIBUTION OP TEMPER¬ 
ATURE, LEFT CURVE, REFERRED TO TOP SCALE. DATA 

PROM Atlantis Station 2886 

The oxygen consumption at 24 ° ranged from 0*058 
to 0*165 c.c. per litre per day, and at 11 ° it ranged 
0 020 to 0*060 c.o. per litre per day; higher values 
characterized water from levels below 1000 metres 
depth. The average oxygen consumption of all 
eighteen samples incubated at 24 ° was 0*1224 c.c. 
per litre per day, and for those at 11 ° it was 0*0487 c.c. 
per litre per day. 

In an attempt to estimate what the oxygen con¬ 
sumption would have been if the samples of water 
had been incubated at their respective observed 
temperatures in situ (Fig. 1), it was assumed that the 

* Contribution Hb. 181 Item the Wood# Hoi* Ooe*DOgr*pbl« 
Institution. 
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variation in oxygon consumption with temperature 
(between 26° and 2 °) was of the form : 

<1> In k - c - 4; 

which equation after being differentia tod and then 
integrated between the limits & lv Tj, and k t > 7\ 
results in a form of the Arrhenius equation : 



which frequently represents in a satisfactory manner 
the effect of temperature on biological reactions over 
limited temperature ranges. 

Upon determination of the constant Q (R is the 
gas constant) from the average consumption values 
at 24° and 11°, each of the 18 pairs of values obtained 
at these temperatures were reduced by means of the 
Arrhenius equation to values corresponding to 
observed temperatures (range 25°-2°) at the depths 
from which the samples were taken, and the means 
of each pair of values (after multiplying by 305) are 
(dotted against depth in Fig. 1. It is realized that 
this method of extrapolation may not hold for this 
particular phenomenon over the entire temperature 
range of 25° to 2°, but it- does furnish an approxi¬ 
mation. 

The results (Fig. 1) after reduction are too high, 
particularly in the deeper levels, to bo used in esti¬ 
mating oxygen consumption in situ in the water 
column itself. For example, at Station 288(1, water 
from the minimum oxygen layer (less than 60 per cent 
saturated, occurring approximately between depths 
of 700 and 1000 metres) had an average daily adjlisted 
oxygen consumption of 0*0363 c.c. per litre, which is 
about 32 times greater than the value of n-42 c.c. 
per litre per year previously estimated for this layer; 
and water from between 1000 and 2000 metres had 
an adjusted daily consumption in the laboratory of 
0*0385 c.c. per litre, which is more than 100 times 
greater than the more reasonable previously estimated 
value of 0*103 c.c. per litre per year for this part of 
the water column. 

Thus, it appears that conditions in the sea, other 
than temperature, restrict the rate of oxygen con¬ 
sumption, and the above results are of interest since 
they indicate the potential rates of oxygen con¬ 
sumption throughout a water column of the sea when 
its equilibrium is disturbed by laboratory' conditions, 

H. R. Skiwell. 

Woods Hole 

Oceanographic Institution, 

Maes. 

August 2. _ 

Role of Heteroauxoncs in Legume Nodule Formation, 
Beneficial Host Effects of Nodules, and Soil Fertility 

Following identification of fbindolaeetic acid* 
as a constituent of ether extracts of cultures of 
Rhizobium phaseoli in dextrose-baefco-iryptophane 
and in dextrose-bacto-tryptophane-peptone broths, 
these crude extracts were tested for auxones by 
applications to coleoptfles of Avena , and to hypo- 
cotyls and intern odes of Phaseolus vulgaris , var. Red 
Kidney. The tests were strongly positive. Thus 
far we have been unable to determine whether 
P-indolaoetic acid is the only heteroauxone in the 
preparations because of the scarcity of material. 

Further, extraction of nodules of spontaneously 
infected Red Kidney bean plants first with acidulated 
05 per cent alcohol (in which the nodules were ground 


with pumice) and then with peroxide-free ether has 
yielded preparations which feebly affect growth of 
coleoptiles of A vena and of hypocotyls and intemodes 
of the Red Kidney bean. Thimann’s* method of 
extraction with acidulated chloroform probably will 
reveal a higher auxone content. Possibly the lot of 
nodules extracted was too old on the average to give 
a maximum auxone yield and possibly the sample 
used (50 gm.) was too small. Work is under way 
with larger and younger samples and with other 
methods of extraction. Tests with ferric chloride, 
hydrochloric acid and amyl alcohol indicate (■bindol- 
aoetic acid as a nodular constituent. Unfortunately, 
the test is made with difficulty and uncertainty 
because of the dark colour of the crudo extracts. 
Until more material and bettor tests are available, 
it will be impossible to identify ( 3 -in do lace tic acid 
more positively or to determine whether the extracts 
contain growth substances other than p-indolacetic 
acid. 

In conjunction with our findings 1 that pure (5-indol- 
acetic acid, applied in different concentrations and 
amounts in lanolin paste to primary roots of Red 
Kidney bean induces : (1) positive bending; (2) 

coiling ; ( 3 ) retardation or suppression of root elon¬ 
gation ; (4) premature and excessive lateral root 

initiation ; (5) local diameter increase and nodulation, 
and with Thimamvs® findings that pea nodules are 
hypernuxonio in relation to normal healthy pea roots 
and that p-indolacetic incites nodulation in roots of 
Pisurn sativum , our now findings indicate that 
fj-indolacetic acid is one of the chemical agents, if 
not the agent, responsible for incitation of nodulation 
in susceptible hosts by Rhizobium phaseoli arid other 
nodule-forming organisms. 

The relative yields of total crude extracts 
from equal weights of nodules and of healthy roots 
as well as the greater growth-affecting capacity of 
the former, indicate hyperauxouy for the nodules. 
Those observations, together with ThimannV report 
that nodules uf pea have a greater auxone content 
than non-infected root tips of the pea, seem to sup¬ 
port the hypothesis 1 that tumours (including callus 
and galls) are brought about by local hyperauxony. 
This may be due to autoauxones, to hetoroauxones, 
or to both added to the normal autoauxone content. 

Coupled with our earlier findings 1 that p-indol- 
acetic acid applied experimentally to the bean may 
augment or be in part a substitute for its autoauxones, 
the results reported here suggested the hypothesis 
that the beneficial effects of suitable concentrations 
of p indolaootic acid and other auxones acting as 
heteroauxoncs may account in part for the charac¬ 
teristically beneficial effects of : ( 1 ) nodules for some 
host plants ; ( 2 ) green manuring with nodule-bearing 
plants ; ( 3 ) fertilizing with manures rich in dung and 
urine, or with compost; (4) humus soils ; and (5) 
mycorrhizftl fungi for some host plants. 

This research was supported in part by a grant 
from the Rockefeller Foundation to the University of 
Chicago. Miss Virginia Eggers executed the growth 
tests. Prof. F. C. Koch kindly permitted use of space 
and equipment of his biochemical laboratory for 
execution of the extractions. 

George K. K. Link. 

Hull Botanical Laboratory, 

University of Chicago. 

July 29. 

1 Link, 0. K, K., Wilcox, H. W., sad Link. A. J>eS M Hat, Get., 

•*. aim). 

’ ThSmatm, K. V., J. 0*n. FtoHol, 18, m u <1084); 

• Thtmann, K. V. ( -Proe. Nat, lead, 88, 511-614 (19»0). 
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Structure of a New System of CO Bauds 

In a previous note 1 the discovery of a new system 
of red-degraded CO bands, placed just before the 
heads of the violet degraded Third Positive system, 
was reported. Inspection and measurement of high- 
dispersion spectrograms now show that the new 
bands have a structure appropriate to a •£-►•11 band- 
system, the lower state being the o*Il state, which is 
the usual final state of the CO triplet systems, The 
upper *£ levels of the new bands lie about 83705 cm .- 1 
and 85885 cm ," 1 above the CO ground state ; they 
have observable spin-splittings and rotational con¬ 
stants B' 0*7 to 0*8 cm.” 1 . The system may tenta¬ 
tively be designated as / 4 E-*a , II. It may be 
considered, however, as probably due to transitions 
from the higher vibrational levels of »'•£ to the 
lower vibrational levels of a’FI. For, within the 
heights of the initial levels /•£ of the new bauds 
occur also the initial levels of the Third Posi¬ 
tive bands, and the latter are strongly perturbed, as 
has already been established 8 , by vibrational levels 
of the <*'*£ state, for which we have predicted term 
values and rotational constants of the magnitude 
now observed for the new bands. 

Rotational analysis and details will be published 
shortly elsewhere. K Schmid 

L. Gkko. 

Physical Institute, 

Royal Hungarian University, 

Budapest. July 31. 


1 Schmid, B., *»<1 Grril. L„ Naturwit*., 25. 90 (1957). 

• Schmid, U.. and UmTi, Z. Phy*., 105, 56 (1957) 
(1037). 
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L-Emission Bands of Zinc, Copper, Nickel and Cobalt 
I have studied the intensity of the L-emission 
bands of metals from Co (27) to Zn (30). The appara¬ 
tus used was a vacuum spectrograph using u bent 
crystal of mica, and the source of the radiation was 
an X-ray tube. 
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It is well known that the jL-emission bands are 
emitted when Af rv> v -electrons make transitions into 
the Lu t nr levels (L, n „ and (Lfa). There are also 
transitions of Ni -electrons into the Xu, m-levels. 
For these metals the A r i- or 48-electrons are the con¬ 
duction electrons, and occupy levels which overlap 
in energy those of the Af lv , v- or 3d*electrons . 9 Thus 
the observed bands represent transitions of both 
3d- and 4s- electrons. But for copper and zinc, un¬ 
fortunately, the short wave-length ends of the bands, 
which are probably due to the 4«-electrons, are 
completely masked by satellites, which are strongly 
enhanced by the reorganization of the atom on 
account of the Auger effect 1 , Ly-Lm. 

The position of the short wave-length edge of the 
-bands may be estimated from the £-absorption 
spectra, and is given by the wave-length of the slope 
of the absorption curve near the minimum absorption. 
For copjjer, we can deduce from the absorption curve 
of Sandstrdm 4 that the edge of the /> a -emission band 
is given by the arrow marked on Fig. 1. From the 
comparison of the L -emission and absorption bands 
it is obvious that the width of the 7v„-band is about 
5 ev. 

J. Fakineau. 

University, Li 6 ge. 

Aug, 3. 

1 CompUn rmdus , 804, 1242. 

* See Mott and Jonee, “The Theory of the Properties of Metals and 
Alloys” (Oxford, 1936), p. 191. 

1 See Coster and Kronlg, Phy$icu t 8 , 13 (1935). 

4 Sandstr6m, A., Thesis, Uppsala (1935). 
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To obtain the actual intensity distribution of the 
emitted radiation, the plate was calibrated by a 
method already described 1 , The curves giving the 
intensity of the L a bands against energy (in electron- 
volts) are shown in Fig, 1; 


M-Emission Bands of Zinc, Copper and Nickel 
We have had the opportunity of seeing Dr. 
Farinoau’s letter before it was sent to press. We 
have recently observed the M -emission bands of 
nickel, copper and zinc metals, and it seems worth 
while to add a note, since the two sets of results, 
especially taken together, allow one to draw certain 
conclusions about the structure of the 3d- and 
^(conduction)-electron bands in these metals. 

Our plates, taken with a concave grating spectro¬ 
graph in the region 130—210 A. and with an X-ray 

tube run at 
3,000 v. as 
source, give re¬ 
sults which, on 
a scale of 
energy, are al¬ 
most identical 
with Farineau’s 
/^-emission 
bands. This is 
good evidence 
th*t, apart 
from transition 
probability 
factors, the 
curves repre¬ 
sent features of 
the density- 
functions of the 
combined 3d- 
c o n d u e t i o n - 
levels of the 

metals. We also obtain for zinc and copper the peaks 
marked and at* by him. But, contrary to his con¬ 
clusion, when we compare the wave-lengths of points 
on the if-emission bands with the wave-lengths of the 
Jlf-absorption edges which we have determined 11 * wo 
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arrive at the definite result that for both copper and 
zinc the peaks marked a' are part of the main omission 
hand, only the <x" peaks being satellites. Also it 
would, in the present case, be difficult to understand 
how the Auger mechanism could account for more 
than one satellite. A wave-length error, either in the 
L -absorption or the L-emission band of copper, seems 
the most likely explanation of the discrepancy. 

If the a' peaks are to be included in the main 
bands, the shapes of the I* (or M-) emission bands, 
free from satellites, can be fairly acciirately ganged 
from Farinoau’e Fig. 1, except in the case of zinc. 
Two points of interest stand out. (1) The curves 
show the shifting of the main peak (certainly due 
to Sd-electrons, which form a shell, incomplete for 
cobalt and nickel but complete for copper and zinc) 
towards the low energy end of the band as we pass 
from nickel to zinc. It is true that the resolving power 
of the method is not very good, being limited by the 
Auger broadening of the excited state. The unsharp- 
news of the high-energy edge of the main bands gives 
a measure of this broadening. (2) The total breadths 
of the bands obviously represent the energy-spread 
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of the conduction (4s) electrons. For copper, it may 
be taken as 8} volts, including the a' peak, but 
correcting for the unsharpnass of the edge. It is 
found that this is only a little greater than the 
breadth of 7 volts calculated, assuming one conduction 
electron per atom, on the elementary Sommerfeld 
theory (this correspondence is fairly general*.) 

Now nickel and copper have the same crystal 
structure and almost the same lattice constant. Bo, 
from the present point of view, they differ only in 
the number N of conduction electrons per atom. 
Since the band-width is proportional to N* 1 *, the 
energy-spread (6 volts) for the nickel band allows us 
to determine N for nickel as 0 59. This agrees 
excellently with the value postulated to explain the 
magnetic propwties 3 . H . W. B. Skinner. 

J. K. Johnston. 

H . H. Wills Physical Laboratory, 

University, Bristol. 

Aug. 18. 

1 Skimwr ami Johnston, Proc. Roy. Soc., A, 16 . 420 ( 1037 ). 

■ O’Bryan and Skinner, Pky*. Rev.. 46, 370 (1034). 

* Hoc Mott and Jones. “Tho Theory of the Tropertle* of Mntal* and 
Alloys'*, chain vl. 


Points from Foregoing Letters 


An account of the Kyoto University expedition to 
Peru to observe the total solar eclipse of June 8, 1937, 
is given by Prof. Issei Yamamoto, who states that 
excellent photographs showing the structure of the 
inner corona were obtained by means of a ten-metre 
camera. 

A graph showing that the resistance of zinc blende, 
after excitation by blue light and ‘quenching' by heat 
or infra-red light, decreases linearly with time is sub¬ 
mitted by Dr. A. L. Reimann. The author infers that 
the electrons experience increasing difficulty in finding 
‘positive liolos’ to combine with as quenching pro¬ 
ceeds. The linear rate of decay of the phosphorescence 
of zinc-blende, the author states, also agrees wit h this 
view. An outline of a mechanism of conduction is 
sketched, which seems necessarily to follow from the 
decay data, together with the results of early work 
on other photo-conductivity phenomena by (Widen 
and Pohh 

Drs. F. G. Maim and A. K. Wells show that aliphatic 
trialkyl phosphines and arsines unite with cuprous 
and argentous iodides to give fourfold molecules, 
[tt t P(As)—Cul] 4 and [i?»P(As)—Agl] 4 . the structure 
of which has been determined in detail. Aurous 
halides give, however, the simple compounds of type 
[R t ¥{A*y-*AxiX] f the phosphine members of which 
can be distilled without decomposition. 

Prof. K. C. Bailey states that a gas fiamo 5-6 inches 
high can be extinguished by a jet of coal gas from a 
cylinder, without the jet being ignited. He infers 
that coal gas from a cylinder, bursting during a fire, 
may extinguish the fire locally, and thus make an 
opportunity of mingling with the air, and forming an 
explosive mixture, possibly with disastrous results. 

Further work by Prof. A. E. Braunstein and M. G. 
Kritzmarm on the transference of an amino group 
and two hydrogens from glutamic to pyruvic acid 
(with the formation of alanine and ketoglutario acid), 
shows that the reaction is a reversible one. The 
enzyme responsible for the process occurs in various 
organs (muscle, brain, liver, etc.). The exchange of 


amino group and hydrogen atoms takes place between 
other similar molecular coupler, provided either the 
amino- or the kotoacid has two carboxylic groups. 

Prof. F. A. Paneth brings evidence to prove that 
the number of stones, of one gram weight and heavier, 
in the Pul tusk meteorite shower was of the order of 
100,000. He also discusses the correct spelling of 
“Widmanstatten figures” (etching-patterns on iron 
meteorites). 

It has been found that prolactin, a hormone 
stimulating milk production, will cause growth of 
the crop glands of the pigeon. Drs. S, J. Folley and 
P. White now find that, if the pigeons are previously 
given injections of one of the female sex hormones, 
(estradiol monobenzoate, a marked inhibition of the 
crop gland response to prolactin is observed. 

Prof. J. H. Orton states that the spat fall of the 
cockle is observed in localities where slack and 
eddy waters occur, that- is, where tidal streams meet 
or where banks shelter a stretch of ground from pre¬ 
vailing winds. As many as 100,000 young cockles 
per square metre may occur in t he centre of such areas. 

The consumption of oxygon in sea water (that is, 
the amount of oxygon disappearing after ten days 
from samples of sea water obtained from various 
depths and kept under controlled laboratory con¬ 
ditions) has been determined by H. R. Seiweli. It 
appears that conditions in the sea, other than tem¬ 
perature, restrict the rate of oxygen consumption as 
found in the laboratory, since some of the results 
obtained, particularly for the deeper levels, are much 
too high as compared with previous estimates. 

Prof. George K. K. Link reports that Rhizobium 
phateoli , the bacterial incitant of nodulation of bean 
roots, produces the hetoroauxonc (i-indolacetic acid 
when grown in pure culture in tryptophane-contain¬ 
ing broths. He finds also that nodule extracts con¬ 
tain p-mdolooetie acid, which may account for nodule 
production and for the beneficial effects of green 
manuring with nodule-bearing plants, and of humrn 
soils, manures and mycorrhizal fungi. 
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Researc 

Canoes of Oceania 

Du* A. C. Hap don and Mr. James Horneix have 
made a detailed study of the canoes of Oceania, of 
which the first volume by Mr. James Homell, dealing 
with the canoes of Polynesia, Fiji and Micronesia 
(Bemioe P. Bishop Museum, Honolulu, Special Pub- 
lioations 27) is based in part on personal investigations 
in certain of the islands in 1924-25, in part on an 
exhaustive and critical examination of references in 
early travel literature with its illustrations, as well 
an of the models which are preserved in museums. 
References in early literature are usually inadequate, 
while the illustrations and the models are often in¬ 
accurate. Problems of distribution and dispersal will 
be considered by Dr, Haddon in a third volume. 
From the present collection of facts certain general 
conclusions as to population movements in Polynesia 
emerge* Two olasses of vessel have to be taken into 
account, the outrigger and the double canoe. In 
outrigger canoes, in addition to rig and form of hull, 
the number of outrigger booms and the method of 
attachment to the float must bo considered ; in the 
double oanoe the form and relative proportion of the 
hulls. The fundamental canoe types are reducible 
to throe: (1) Proto-Polynesian, in which the hull 
has pointed ends, inclined upwards, but little 
emphasized, is strengthened by inserted ribs, and the 
canoe is rigged with a primitive sprit-sail ; (2) 

Melanesoid-Polynesian, with head low and stem 
curved up high, profusely ornamented with carving, 
the sail a primitive sprit-sail, triangular or sub- 
triangular ; (3) Tangaroan, plank-built bull with 

ribs tied to ridges, the planks sewn together through 
holes, rigged with a primitive lateen sail. This third 
type was probably introduced by an Indonesian 
people who worshipped Tangaroa. From the evidence 
of the canoes it may be argued that the Proto- 
Polynesians reached Polynesia direct from Indonesia 
by way of Micronesia ; and not after coasting along 
the shares of the Melanesian Islands as is held in the 
generally accepted view. 

Fishes of Paraguay 

A remarkable similarity exists between the fish 
fauna of the La Plata and that of the Amazon basin, 
and two explanations have been offered : that the 
two faunas represent the same initial stock, which 
by migration over the marshy uplands between the 
Tupajos and the Paraguay or across the low divide 
t>etween the latter and the Guapord peopled the two 
river basins ; or that the two faunas illustrate the 
parallel evolution of two distinct stocks. A contribution 
to a solution of the problem is made by Prof. Nathan E. 
Pearson, who has listed the fishes of the Paraguayan 
basins, and considers that it is unnecessary to assume 
parallel evolution to explain their Amazonian re¬ 
semblances (J*u&. Calif . Acad . &oi* t 23, 99 ; 1937). 
Migration is a sufficient explanation. The fishes 
entered South America some tune during the Tertiary 
Period and crossed the low Amazon valley and a 
highland divide to enter Paraguay. The Bio Guupore 
and other tributaries of the Amazon seem to have 


h Items 

afforded the migratory paths. At the present time, 
the possibility of such migration has been out off, 
since the fall in the volume of the streams flowing 
from the highlands of Matto has given rise to an 
effective barrier, but the nature of the fishes on the 
two slopes of that barrier indicate that it is of recent 
origin. 

Life-History of Apophatlus venustus 

Following a previous account of its morphology 
and taxonomy, T. W. M. Cameron has published an 
account of the life-history and bionomics of the 
trematode, .4 paphallua venuatua (Canadian Jiea. f 
16, No. 2 ; 1937). This trematode is endemic in the 
Lower Ottawa Valley, and has boon found in cats, 
dogs and racoons. It has also been found in the 
great blue heron, though not in several other species 
of fish-eating birds examined. The first host is an 
operoulate snail, and the only species discovered 
naturally infected was Ooniobasis livescena, in which 
the percentage of infection may reach 31 *6. The 
metacorearia stage lives in the second host, a 
fish, and eleven out of twelve species of freshwater 
fish when eaten by cats under controlled conditions 
were found to be capable of carrying infection. The 
motacercarise arc present in the subcutaneous tissue 
or the muscles. The adult in the cat lives principally 
in the ileum, and in the laboratory all infected oats 
lost their infection during the winter, so that the 
rosorvoir would appear to be the fish. 

Lac in Malaya 

Attempt's to cultivate the lac insect (Loccifer 
lucca) outside India have boon made from time to 
time. The most recent effort has been tried out in 
Malaya and an account of the experiment is given 
by Mr. N. C. E. Miller in Scientific Series No. 19 
(1937) of the Department of Agriculture, Straits Settle¬ 
ments and Federated Malay States. Consignments 
of brood lac for the work were obtained from the Lao 
Research Institute, Nankum, India, in which country 
the insect has been propagated for several hundred 
years. It may be added that about 26,000 tons of 
shellac products are exported annually from India 
to all parts of the world. The consignments received 
in Malaya were used to inoculate rain trees {ErUero^ 
lobium sanutn), Cajanua indicua , Zizyphus jujuba and 
plantation rubber trees. The outcome of the experi¬ 
ments was disappointing. It was decided that the 
climatic conditions in Malaya, especially the high 
degree of humidity, and other circumstances are 
wholly unsuitable. The very young insects, or 
swarming larvee, showed a prominent tendency to 
colonize the host trees towards or on the main steins 
and to neglect the young growing shoots. Owing to 
this erratic behaviour and the rapid subornation of 
the branches, they failed to survive. Another con¬ 
tributing cause of the failure was the prevalence of 
a ohaloid parasite of destructive propensities. These 
causes, and the inroads made by synthetic sub¬ 
stitutes for resins, are stated to have led to the 
abandonment of any further trials. 
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Endosperm and Embryo in Reciprocal Cereal Crosses 

In reciprocal crosses of plants with different 
chromosome multiples, the more successful cross is 
usually the one in which the high chromosome 
number comes from the female parent. Messrs. J. W. 
Boyes and W. P. Thompson ( J . Genet., 34, No. 2) 
disouss this subject in relation to cereals, xecording a 
series of observations on embryo and endosperm 
development in reciprocal hybrids between Triticum 
vulgare and T. durum , T. vulgare and T. dicoccum , 
T. spelta and T. numococcum, os well as back-crosses 
and crosses between wheat and rye. Chinese wheat, 
unlike other varieties, can be readily crossed with 
rye pollen. In the crosses low-chromosome female x 
high-chromosome male, although thore is a higher 
rate of endosperm growth, abnormalities in the en¬ 
dosperm are frequent. These include nuclei of 
unusual sizes, abnormal structure and irregular 
shapes, weakly staining cytoplasm and persistent 
non-cellular regions. The reciprocal crosses do not 
show these abnormalities, except in the widest 
crosses. The embryo, on the contrary, is healthy 
in development in all except the widest crosses, and 
the reciprocals show very little difference. In rye 
(7 chromosomes) x wheat (21), fertilization rarely 
occurs although the pollen germinates well on the 
rye stigma. In the back-crosses F % female x vulgare 
male, the endosperm varies widely from normal to 
conspicuously abnormal. This is attributed to a 
variable amount of chromosome unbalance, which 
is believed to be one of the causes of the differences 
in the endosperm of reciprocal crosses. 

Diseases of Ornamental Plants 

Thb Gardeners' Chronicle of July 10 announces the 
appearance of two fungus diseases upon ornamental 
plants. Mr. D. E. Green directs attention to a downy 
mildew of snapdragons caused by Peronospora 
Antirrhini. Th© disease has been known in southern 
Ireland, and has now appeared in England. It checks 
the growth of young shoots, has a tendency to curl 
the leaves downwards, and often causes tho plant to 
send out many small shoots from the base. Messrs. 
A. Beaumont and P. H. Gregory describe a leaf-spot 
disease of Gerbera Jamesoni , a plant which can be 
grown outside for market in Devon and Cornwall. 
The fungus Ascochyta Gebercn attacks the leaves, ond 
produces brown spots with margins of purple. 
Pyonidia of the fungus are embedded within the 
tissue of the spots. The disease appeared in Italy in 
1918, and has not since been described until its 
occurrence in Cornwall in 1938. 

Protective Spray Deposits 

Thb efficiency of protective insectioides and fungi¬ 
cides depends largely on the amount of spray material 
which remains on the foliage immediately after spray¬ 
ing, and the degree to which this resists the various 
agencies which tend to remove it. Fajans and Martin 
(J. Fern, and Mofi, 15, X 1-24; 1937) denote 
these two properties by the terms 'initial retention 1 
and ‘tenacity 1 respectively. They describe laboratory 
experiment imn which are evaluated the effects of a 
number of spraysuppleraenta, particularly wetting 
agents, oninitiftl rotentionand tenacity, the supple- 
meats being added to spray materials used in the 
feWi of suspensions. In the majority of the systems 
exam medi the initial retention of a suspension wee. 
be the same as that of the aqueous phase, 


but in some cases the latter was reduced by the 
presence of the solid particles. This reduction searns 
to be related to an effect on the wetting and spreading 
properties of the spray, but is not independent of the 
nature of the surface sprayed. Tho tenacity of the 
spray deposit is dependent upon the characters of the 
spray supplement, the solid particles and the surface 
sprayed. It is comparatively higher on surfaces 
wetted with difficulty and is enhanced by oils, both 
hydrocarbon and glyceride. Highly surface-aotive 
supplements, especially at high concentrations, 
reduce tenacity, whilst those like gelatine and lime 
casein, which yield residues insoluble in cold water, 
have a favourable effeot. These conclusions were 
tested in the field by treating a crop of potatoes 
against blight (Phytophthora infestans) with cuprous 
oxide sprays to which ten different spray supple¬ 
ments wore addod, A high degree of correlation was 
obtained between the amounts of spray residue and 
the control of blight. 

Meteorology of American Floods 

The unprecedented floods on the Ohio and lower 
Mississippi Rivers last winter, coming so soon after 
tho exceptional floods of Maroh April 1936 in the 
middle and north Atlantic States, have led 0. F. 
Brooks and A. H. Tiosson to a study of the meteoro¬ 
logy of such floods. An account of their work has 
appeared under tho heading “The Meteorology of 
Great Floods in the Eastern United States’ 1 (Geo¬ 
graphical Rev ., 27, No. 2, April 1937) and has reoently 
l)een reprinted as a separate paper. The flood of 
1937, with its monetary loss of at least six hundred 
million dollars, is, according to these writers, the 
greatest American flood on record. They find that 
two meteorological features are common to all great 
floods such as those of 1882, 1889, 1903, 1913, 1922 
and 1927, and those of the last two years, namely, 
“a rapid and continuing flow of moist tropical air 
into the country and a frequent and persistent eleva¬ 
tion of this tropical current by a colder air mass 
over the same region”. This arises from a persistent 
anticyclone over the western part of the North 
Atlantic and another over tho central or northern 
interior of the United States, or a little farther to 
the west. The one drives tropical air northwards, 
the other polar air southwards, and ascent of the 
warm air is oontimious and sometimes violent along 
the front between the two. The importance of the 
weather before the heavy rains that are the immediate 
cause of the flood is pointed out; a rapid run-off is 
favoured both by wet weather which saturates the 
ground and by severe frost that makes it impermeable; 
on the other hand, dense vegetation and a dry soil 
or a deep cover of snow over unfrozen, ground may 
entirely absorb five inches or more of rainfall. The 
fact that great floods are confined to the winter and 
spring is to be attributed to the vegetation that pro¬ 
tects the summer and autumn by hindering run-off 
and rapidly using ground water. 

Young's Modulus Apparatus 

1*H» August issue of the Journal of Scientific 
Instruments contains a description of an interfero¬ 
meter apparatus for the accurate determination of 
Young's modulus over a wide range of temperature, 
devised by Mr. J. W. Cuthbertson of the University 
of Manchester. A bar of the material about 9 cm. x 
em. X 0*3 era. is supported symmetrically on 
parallel horizontal knife edges about 4 cm. apart; the 
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load ia applied by needle points, near the ends of the 
bar, which support a bar to whose centre the load 
is applied by weights or by a lever. The rise of the 
centre of the test bar is transmitted by an invar 
wire to a tripod the other two legs of which are 
supported by hole and groove in a fixed plate. The 
tripod carries the lower plate of an interferometer 
the upper plate of which is fixed. The interference 
bands in reflected light are observed in a microscope 
and the number which pass a fixed line, as either load 
or temperature is gradually changed, is counted to 
get the rise of the centre of the bar. The bar and its 
supports are suspended in an oil bath by rods of 
invar bolted to horizontal iron beams which carry 
the interference apparatus. A few typical results are 
given. 

Detection of Destructive Larvas in Timber 

In the National Physical Laboratory Report for 
1936 (London : H.M, Stationery Office. 2s. 6d.) 
Dr. R, L. Smith-Rose, the head of the radio depart¬ 
ment, describes an acoustic -electrical equipment for 
detecting destructive larvre in timber. At the request 
of the Forest Products Research Laboratory, he ex¬ 
plored the possibilities of applying microphone and 
amplifier technique to the detection of larveo in 
specimens of timber. The first experiments showed 
that there was little likelihood of the successful 
application of a method of tliis kind to the detection 
of larvte in buildings or growing timber, owing to the 
faintness of the sounds concerned relatively to the 
associated background noises. Further experiments 
carried out when the specimens wore housed in a 
sound-proof container were promising. A suitable 
equipment was designed and constructed. The 
specimen of timber to be examined was placed in a 
sound-proof container with a suitable control 
specimen and a microphone was laid on each. When 
tiie specimen contained larva?, the noises made by 
these could in general be readily distinguished from 
the more uniform background noise of the amplifier 
itself. In some instances different larvae could be 
distinguished by the differences in the sounds they 
made. A description of the equipment used has been 
prepared for publication. 

Reflection of Radio Waves in the Atmosphere 

This well-established reflection of radio waves in 
the upper atmosphere takes place at apparent 
heights of 100-200 km. and it is generally believed 
that the damping effect of atomic collisions on ionic 
motion prevents reflection from ionized layers much 
lower then this. R. A. Watson-Watt, A. If. Wilkins 
and E. G. Bowen ( Proc . Boy. Soc>, A., 101, 181) have 
now observed reflection from much lower levels. 
They used the pulse technique, refined so that a very 
short pulse was transmitted upwards and echoes of 
veiy short delay could be observed on a cathode ray 
tube. Continuous records and ‘snap* observations 
were both used. The observers were able to detect a 
series of reflections which they intoipret as arising 
from a few layers at height about 10 km., possessing 
reflection coefficients of the order 0*7 (for 60 m. 
waves and vertical incidence). The layers are fairly 
persistent in time and occur both by night and by 
day. The records also reveal reflections from the 
Appleton D region (60-90 km.) and from strato- 
sphorw layers at about 90 km. A feature of D region 
reflection is theoecairrenoe of sjwsdio burets of 
reflection laating a few seconde^T^ of 
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a 30 km. reflecting layer has on several occasions 
been correlated with thunderstorms, and an appendix 
to the paper shows that the ‘runaway electrons’ 
predicted by 0. T. R. Wilson should be bent round 
by the earth’s magnetic field and might produce 
ionization of the type required. The occurrence of 
these low reflecting layers may have some practical 
bearing on short-wave transmission and in particular 
on television phenomena. 

Concentration of Nitrogen Isotope 

By using the exchange reaction between am¬ 
monium sulphate and ammonia gas, H. C, Urey, 
M. Fox, J. R. Huffman and H. G. Thode («/. Amer . 
Ohem. Soc. f 59, 1407 ; 1937) have been able to 

concentrate the heavy isotope of nitrogen, 1B N, for 
use in biochemical and chemical investigations. A 
solution of ammonium sulphate was pumped into 
the top of a fractionating column under low pressure, 
ammonia was liberated from the salt at the bottom 
by addition of caustic soda, and the ammonia gas 
stripped by a packed column. This ammonia was fed 
back to the bottom of the column and escaped at the 
top. As a result of a 13-day run, nitrogen containing 
2*64 per cent of W N was obtained, on increase of 
concentration of fij-fold. The samples were analysed 
by the Bleakriey mass spectrometer, giving an 
accuracy of 0*02 per ctmt lfl N. 

Structure of Water 

The open tridymite-like structure of ice as regards 
the distribution of the oxygen atoms appears to have 
been definitely established by Barnes, and Pauling’s 
explanation of the discrepancy between the entropies 
of ice calculated by Nernst’s theorem and statistical 
methods indicates that the hydrogens are unequally 
spaced between the oxygens. Present theory, os 
developed by Bernal and Fowler and modified by 
Katzoff and others, considers liquid water at ordinary 
temperatures as having essentially a broken-down ioc 
structure, permitting closer packing with a consider¬ 
able amount of co-ordination persisting through 
hydrogen bonds. This co-ordination decreases with 
rising temperature or addition of electrolytes. Accord¬ 
ing to Pauling, two of the four hydrogens which 
surround a four-co-ordinated oxygen atom tetrahe- 
drally are bonded to it in much the same manner 
as in an isolated water molecule, while the other 
two hydrogens are at a greater distance (1*77 A. 
instead of 0*99 A.) from the oxygen and essentially 
bonded to other oxygen atoms. The oxygen nucleus 
in ice has four oxygens tetrahodrally bonded at 
2*76 A., with a proton along each 0--0 axis. An 
examination of the Raman spectra of ice at 0°, of 
water over a wide range of temperatures, and of 
deuterium oxide, has been made by P, C. Cross, J. 
Burnham and P. A. Leighton (J. AtnerOhem . Soc.f 
69, 1134 ; 1937). The results are interpreted on the 
basis of a model consisting of O—-H oscillators per¬ 
turbed by various types of co-ordination. A semi- 
empirical treatment indicates that in ice at 0% the 
four-oo-ordinated structure predominates, but appre¬ 
ciable amounts of three- and two-oo-ordinated 
molecules are present. Water is rather more than 
two-co-ordinated at 25°~90°, and is 
co-ordinated than deuterium oxide, two-co-ordinated 
structures predbmi^ in both liquids. 
significance is attached to the existence of definite 
polymolecular structure* such m 
frequently postulated os exiating in liquid 
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Egyptian University Scientific Expedition to South-West Arabia 

By Dr. S. A. Huaayyin 


B ETWEEN April and October 1936 the Egyptian 
University of Cairo sent out a scientific ex¬ 
pedition to Yaman and Hadhraraaut. It consisted 
of four members, and was intended to carry out 
researches in the fields of geology, physiography, 
archaeology, anthropology and entomology. The 
expedition covered a distance of some 2,500 kilo¬ 
metres and was able to carry out intensive researches 
at various localities both on the High Plateau of 
Yaman and in the interior of Hadhramaut, The 
material brought back has not been studied in detail 
as yet ; but a preliminary note can be given hero. 


Geology 

One of the expedition’s main aims was to work 
out certain problems connected with the geological 
history of the southern borders of the Red Sea. We 
worked at a number of points along the lines of 
rifting both south and west of the Yaman Plateau, 
where the old crystalline rooks (sohists and granites) 
of the base were exposed under later (secondary 
and tertiary) sediments and lavas. The successive 
horizons of the tertiary traps of the High Plateau 
were carefully examined and specimens collected. 
In north-east Yaman we worked chiefly on Jurassic 
limestones and Nubian sandstones, and a large col¬ 
lection of fossils was made from the successive zones 
of the former. The interior of Hadhramaut was found 
to have a relatively simple structure and to consist 
mostly of Eocene limestones on earljor unfogsiliforous 
sandstones. We hope that new evidence from the 
lower, part of the Eocene may throw useful light on 
the date of the trap volcanic series of tertiaries in 
south-west Arabia. 

Physiography 

Pleistocene geology proved to bo quite interesting. 
We worked chiefly on the middle parts of the valleys, 
which were relatively independent of changes in base 
(sea) level. Two physiographic cycles were estab¬ 
lished, the first being by far the more pronounced. 
Valleys with sloping sides were first cut and then 
filled with ooarae gravels which now rise (usually 
in two or more terraces) to some 30 m. above the bed« 
of the streams. During this stage there was a good 
deal of lateral wash and erosion in the middle parts 
of the valleys, and this erosion was pobably respon¬ 
sible for the sloping sides of tho V-shaped valleys.. 
The gravels were examined at a large number of 
exposures, but unfortunately they produced only one 
or two specimens of prC^Ghellean appearance. 

The seooad physiographic cycle was associated first 
with the cutting of new steep-aided valleys emboities 
in the older gravels, and then with the filling in of 
these new valleys with soft sediments of silt, De- 
poaition wasmuoh more regular and there was very 
'ilWj^ in the middle parts of the new 

valley-beds. The discharge during the depositions! 
phase of the second cycle was much less than that 
during thedepcnitional phase of the first cycle, as only 


soft silt could be carried to the raiddlo courses of 
the streams. The two cycles were separated by a 
phase which was marked by extensive volcanic 
activity, especially in north-oast Yaman, where the 
lava spreads always cover the old gravels and underlie 
the silts. The second cycle was followed by erosion, 
during which now torrential beds were out into the 
silts (sometimes producing a series of erosional 
terraces). There has also beon a still more recent 
(historical) outburst of volcanic activity (on a much 
more limited scale), the accompanying features of 
which are still noticeable in hot springs, etc. 

We were able to associate the two physiographic 
cycles (or at least their dopositional phases) with 
pluvial episodes. During Quaternary times this 
comer of Arabia seems to have had two major 
Pluvials separated by an Interpluvial. It was not 
possible to work out tho stages of the first Pluvial, 
which was a prolonged one, and which must have had 
more than one sub-maximum (as shown by terraces); 
but there is presumptive evidence from one or two 
places that the second Pluvial may have hod two sub- 
maxiina separated by an Intrapluvial. In recent 
times there was a new wet phase (shown by archaeo¬ 
logical and other evidence), which we believe to have 
continued well into the Christian ora (perhaps to 
the fifth century a.d.). 

Archeology 

The south-west plateau of Arabia proved to be 
singularly poor in prehistoric remains. Perhaps the 
great height (mainly above 1,500 m.) and the un¬ 
favourable climatic conditions during pluvial episodes 
contributed to this. It is to be recalled that very 
few remains have thus far been found at the high 
altitudes (above 6,000 ft.) of the opposite coasts of 
East Africa. We have carefully examined gravel 
exposures and have carried out experimental excava¬ 
tions at no fewer than fifteen caves and rook shelters in 
Yaman and Hadhramaut, but the results were largely 
negative. Surface specimens were looked for all along 
the route, but they were found only in very limited 
numbers and in particularly favourable localities; 
they belong typologically to Lower and Middle 
Palaeolithic and rarely to the Upper Palaeolithic. What¬ 
ever may have been the reasons, the scarcity of even 
surface finds shows that even if remains of prehistoric 
man may some day be forthcoming from this region, 
they will never be comparable in quantity with those 
from the African side. This reflects rather unfavour¬ 
ably on recent views put forward with regard to 
East Africa as a centre of cultural diffusion in Lower 
Palaeolithic times. 

Remains relating to the early historic phase of the 
area were, on the other hand, particularly abundant. 
Work and excavations at a number of plaoe* in 
Yaman and Hadhramaut have yielded fairly illum¬ 
inating results. New light is thrown on relations 
between south-west Arabia on one hand and the 
Hellenistic East and Gneco-Romaa Egypt on the 
other, during the early centuries of the Christian era* 
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More than a hundred new Sabaitic inscriptions were 
copied and photographed. At three sites in the Aden 
and Hadhramaut protectorate, particularly the ruins 
of Beiboun (near Mash-had) there is, on tho other 
hand, contacts with East Africa. Here we found an 
industry of obsidian (with some flint) in definite 
association with pottery and with Sabaito-Himyar itic 
inscriptions, all found in shallow kitchen midden-like 
remains and amongst, ruins of ancient buildings and 
habitations. Some of the characters were actually 
inscribed on the pottery both before and after baking. 
The obsidian industry includes practically all the 
types and sub-types of the so-called final Palaeolithic 
and Neolithic cultures of East Africa—Wilton, 
Ehnonteitan and Gumboil. There are small nuclei, 
simple and retouched blades, truncated and notched 
ones, small backed knives, trapezoidal forms (in 
abundance), true limates (less abundant), chisel-ended 
tools or pticefi 4cailUes (‘sinew-frayers* of Dr. L. 8. B. 
Leakey), borers, medium-size and small burins (but 
not tho micro-burin proper) and scrapers of various 
descriptions (nucleiform, round, at end of blade, etc.). 
Yot there can be no doubt about the Sabaito* 
Himyarite date of this industry in south-west Arabia 
(the few centuries centring round the beginning of 
the Christian era). 

Apart, from inscriptions (on stone and on pottery) 
there are metal elements and beads of dating value. 
The pottery here is much more developed and varied 
than in East Africa, but this is to be expected in a 
country with more progressive civilization. One can¬ 
not argue from the evidence wo have for the separa¬ 
tion of the obsidian industry from the rest of the 
datable remains which must all have belonged 
at least to one and the same culture phase*. If 
this be so, the dates assigned by Dr. Leakey and 
others to the so-called final Palaeolithic and Neolithic 
industries of East Africa will have to be revised. It 
would be unreasonable to argue for a ‘survival’ into 
historic times of an obsidian and flint technique in 
south-west Arabia after it had been introduced from 
the African side at ft final Paleolithic date. It would 
be rather in this latter region (East Africa), which 
produced no such highly progressive civilizations as 
we know from south-west Arabia, that we should 
expect such ‘persistence*. Perhaps many of the 
Microlithic elements of industries in East Africa may 
ultimately prove to be of comparatively reoent 
historic date (Christian era). 

We have also discovered, at a number of rock 
shelters in the Middle Wadi Hadhramaut, rock draw¬ 
ings (both animals and men) of both naturalistic 
and schematic styles. The former were associated 
with Himyaritic inscriptions (mostly names and 
cartouches), while the latter were of much more 
recent appearance. At the base of some of the rock 
shelters wo found a flake and blade industry of flint 
which we have reason to associate with the first series 
of drawings. 

Anthropology 

Anthropometrical measurements were made of 1,350 
male individuals, of whom 800 were studied in Yaman 
atid 550 in Hadhramaut. More than 400 individuals 
were photographed full i hce and profile. The indi¬ 
viduals are representative of the great majority of the 
tribes inhabiting the atm, and useful %ht may be 
expected to be shed both on local distribution of 
anthropological features and types and on similarities 
and connexions with neighbouringareas in Asia and 


Africa. Already interesting links are being worked 
out with Iran and the west Deccan. Local differences 
have also been worked out within both Yaman and 
Hadhramaut. The population of the northern part of 
the Yaman plateau is essentially mesooephalie, though 
it also shows certain features due to mixture. South 
Yaman, on the other hand, has broader heads. There is 
also a number of Jewish colonies in Yaman from whom 
representative groups were measured. In Hadhramaut 
we have a markedly brachycephalio type (very 
dominant, especially in the interior) and a meso- 
cephalic one (especially on the coast). The broad 
heads of Hadhramaut show interesting anthropo¬ 
metrical features, and the roundness of their heads 
is primarily due to shortness (flattening of the 
back) rather than to width. Armenoid affinities 
among the broad heads of south Arabia are already 
known from previous observation and measure¬ 
ments (Bertram Thomas, etc.). The High Plateau 
of Yaman is practically free from prognathism, 
which becomes more and more marked as we 
go eastwards into Hadhramaut, We have reason 
to believe that this feature was not the result of 
crossing with Negroids from Africa, but represents 
an element brought from farther East. Special 
attention, however, has been paid to oases and areas 
of metisfttion between Negroid and Arab types, 
especially in coastal regions. Some peoples of the 
coastal plains of west Yaman have been shown to 
have marked affinities with the Negroids of Africa, 
who, however, do not seem to have affected the 
High Plateau to any appreciable extent. Certain 
parts of tho Hadhramaut coast are equally mixed, 
and even in the interior there are colonies of imported 
elements (for example, Negro soldier-slaves, Indo- 
Chinese and Chinese elements as slaves and wives 
brought back by enterprising merchants of Hadhra¬ 
maut, otc.). 


Entomology 

Between five and six thousand specimens* have 
been collected, and a large number of these were 
actually set in the field. They represent fauna from 
all the altitudes we have passed through (from sea-level 
to 3,500 m.). The identification of our specimens 
will inevitably be a long process, but it is hoped that 
fresh light may be thrown on the question of migration 
between adjacent parts of Africa and Asia in these 
regions. One of the chief topics we worked upon was 
the question of locust breeding-grounds and migra¬ 
tions, and already some useful results have been 
achieved in this direction. 

In addition to these topics, members of the ex¬ 
pedition carried out side-line investigations, suoh as 
the taking of a meteorological record during the 
journey (with as few breaks as possible), the collection 
of plants and small animals in localities which have 
not been visited before and of fishes and aquatic 
fauna from all streams and springs along the way, 
as well as the reoording of observations on the general 
geography and ethnography of the lands and peoples 
in the areas visited. , 


•Should b* *®y oh*noe of *ttob * Mptmtfem, baw»*«r, tfeft 
poagMg»r:.wsW , |M>'tb*t'St , .a potiwior dUo jwoiw trit* 
took Ihsiter JMSoag thr S*batto-Hhay*ritc *Hxm wdlaOthoir 
dlMMiast indwtir thoroafWy safe* with wttor In dwt 

«t* theku^ iiidartiy wetUd bo m mm nomt Umi m Uimm 



515 


September 18, 1937 N A TUR E 


The Location of Industry 


T HE attention which is now being given to the 
location of industry was reflected not only in 
Prof. P. Sargant Florence’s presidential address to 
Section F (Economic Science and Statistics) of the 
British Association on September 3, but also in the 
discussion by the same Section on September 2 of 
problems of labour transference, Mr. H. C. Emmerson, 
assistant secretary to the Ministry of Labour, who 
opened the discussion in place of Mr. Humbert Wolfe, 
described the work which the Ministry of Labour 
has been carrying out since 1928 to assist the unem¬ 
ployed. Men and women from the depressed areas 
are given the first opportunity of vacancies in other 
areas and are assisted if necessary by free travel, 
special allowances and a lodging allowance. In 1936, 
no fewer than 20,000 men and 8,000 women were 
placed through the exchanges. A juvenile employ- 
4 meat scheme waa started in 1928, and Mr. Emmerson 
also described a household removal scheme by which 
a man is assisted to take his family to the place of 
his new employment, and a family removal scheme 
which sends members of one family to work in one 
place. 10,000 removals have taken place under the 
two schemes. 

The Ministry of Labour’s present polioy is largely 
directed to the movement of workers to specific 
vacancies, and this was severely criticized by Mr. 
S. R. Dennison, of the University of Manchester, who 
argued that in spite of the success achieved the basic 
policy is sometimes wrong. Employers expect a 
higher standard of work from men supplied by the 
exchanges than from those recruited directly. Mr. 
Dennison believes that transference should bo 
accelerated not during boom years but when there 
is a Slump, and urged that the Ministry should be 
filling 90 per cent of the vacancies instead of the 
present 25 per oent. In Lancashire, the existence of 
a family income is a strong deterrent, and Mr. 
Dennison also considers that with the present polioy 
a depressed area is left heavily weighted with unem¬ 
ployed in the lower and higher age groups, and in 
consequence with more dependants, a falling income 
and increased depression. In that direction complete 
evacuation is the only logical policy. 

The social consequences of industrial transference 
were discussed in a paper by Mr. A. D. K. Owen. 
For communities from which transference has taken 
place on an appreciable scale, the most obvious 
consequence is either A diminution in population 
growth or an actual fall in population. Up to the 
present, the high rate of natural increase (due to 
relatively low death-rate and high birth-rate) in the 
areas from which moet transference has taken place 
has compensated to some extent for the loss of 
population by migration. More important, however, 
are the modifications in the age-structure of the 
population resulting from migration. Industrial 
transferees are mostly young people; there has in 
consequence been a marked ageing of the population 
in the depressed areas, And this tendenoy will increase 
to.thenaxt fbW yearn. Moreover, as the transference 
is vehmtaiy, itaots as a selective process which tends 
:#'ISefer the ayew^e Quality of the population left 
behind.. With name important exceptions, it is the 
more native and adveaturotw elements in the com¬ 
munity which -lend tp migrate. The immediate effect 


of transference is to reduce unemployment in the de¬ 
pressed areas from which it takes place, but the 
ultimate effect may well be different, especially if 
skilled or potentially skilled workers are transferred. 
Denudation of skilled workers or of the most promising 
young workers may actually increase unemployment 
by impeding the development of new industries and 
in time depressing existing industries still further. 
The development of new industries in the depressed 
areas has already involved the return of some skilled 
transferees. 

Where transference has resulted in an appreciable 
fall in population, it has considerably eased the 
problem of overcrowding as well as reduced the 
pressure on local social services, but there are losses 
in institutional life as well as in rate income. For 
communities to which transference has taken place 
there is a valuable gain in population, which provides 
a basis for industrial expansion but also raises many 
difficult problems for local government authorities 
in the expanding areas. Overcrowding is very 
serious, as well as transport problems and the pro¬ 
vision of a sufficient number of new schools. In 
spite of difficulties of assimilation and social friction, 
the introduction of large numbers of new workers 
and their families into fresh areas is socially in¬ 
vigorating, and the redistribution of the labour supply 
in relation to economic opportunities represents a 
considerable economic gain. On the other hand, 
there is soma reason to believe that subsidized trans¬ 
ference is artificially distorting the industrial structure 
of the country. For the community os a whole the 
greatest gain from industrial transference has been 
the salvaging of young workers from the deteriorating 
effect of long-continued unemployment, and this 
must be set against the waste of social capital in the 
areas from which transference takes place and the 
devitalization of provincial or even national culture. 
Mr. Owen considered industrial transference should 
continue along different lines related to a broad plan 
of national development which takes account of both 
economic and social factors. 

Dr. O. A. Oesser, in a paper on psychological and 
sociological aspects of labour transference, first re¬ 
viewed the problems involved in relation to the 
condition of the material available for transfer. 
Highly skilled workers are more easily transferred, 
provided jobs are available for which their training 
is adequate, not only because transfer from a more 
skilled to a less skilled job is easier than the reverse, 
but also because of their frequent tradition of emigra¬ 
tion and their higher intelligence level, wider know¬ 
ledge, training and flexibility. The type of educational 
system may also be a factor. The social and economic 
conditions of the areas between which transfer is to 
be made must next be considered. People can be 
moved from areas of lower to areas of higher standards 
of living, but local patriotism and reluctance to move 
may be obstacles, as well as traditions and a sub¬ 
jective social status of occupation. Finally, Dr. 
Oesser suggested that the condition and state of 
industries in the area must be considered in relation 
to those of Great Britain as a whole, and he used tike 
jute industry aa aft example to illustrate the growth 
of new social patterns among the unemployed and 
the mobility of labour between occupations. 
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International Society of Leather Trades' Chemists 

Conference at Copenhagen 

T HE biennial conference of the International acid contents. Dr, F. Stather dealt with the technical 
Society of Leather Trades’ Chemists took place problems of fat-liquoring and stuffing of leathers, while 
at Copenhagen on August 29-Septomber 2, the meet- several aspects of the chemical testing of vegetable 
ings being held in the Technological Institute there, tanned leather were dealt with by Dr. V, Kubelka. 
The president for the years 1938- 39 is Mr. W. R. Mr. G. Parsy discussed the pH values of sulphonated 

Atkin (England). It was announced that the Procter oils, and a new electrode for pH determinations was 
Memorial Research Fellowship Fluid had reached a demonstrated by J. Haugaard, Dr. D. Burton de¬ 
total of £3,400, and it was hoped to appoint the scribed a method for determining the amount of 
first research scholar in October 1938. It was also neutralizing agent required by a chrome leather, and 
decided to institute a Procter Memorial Lecture to be Dr. K. H. Gustavson discussed the concept of the 
delivered at all future conferences, and the first will chrome-collagon compound as an internal complex salt, 
be delivered in London in 1939. Dr. E. Schell (France) The tanning effect of polytungstio acid was described 
was made on honorary member of the Society. by Dr. C. Riess, and Dr. E. Elcki pointed out in his 

Several combined sessions were held with the paper the use of jwlyvinyl alcohol as a substitute for 
German Intemationalen Vereins der Leder Industrie proteins in tanning research experiments. Dr* G. 
Chemiker, before which many interesting com- Otto compared the titration curves of synthetic 
munioations were made. tannins with those of natural tannins, and Dr, W, 

Dr. K. Linderstrttm-Lang gave the opening lecture Grassmann described a nephelometric micro-method 
on the constitution of proteins as elucidated by for the identification and estimation of tannins, 
enzyme studies. Dr. Dorothy Jordan Lloyd followed Mr. A. Dobogne discussed the relative water 
with a paper on the swelling of structured proteins permeabilities of sole leathers tanned by slow and 
with special reference to the influence of the reticular rapid methods, and Dr. A. Miekerley described some 
tissue on the swelling of collagen in alkaline solutions, work on the combination of lignin sulphonic acids 
Mr, W, R. Atkin discussed the titration curves of with hide substance. The fractional extraction 
gelatin and collagen, pointing out that, by the applica- of pine bark was the subject of a paper by Dr. VI. 
tion of the Procter-Wilson theory to the titration Nemec, while Dr. L. Poliak explained methods for 
curve of gelatin, it was possible to construct a replica the chemical control of hide soak liquors, 
of the swelling curve of gelatin in hydrochloric acid. During the official banquet which followed the 
It was also demonstrated that the second isoelectric conference, Dr. E. Stiasny was presented with the 
point of gelatin postulated by Wilson could not exist, first copy of a special “Festschrift” volume published 
Dr. F. Schneider gave a paper on the hide proteins, to commemorate his sixty-fifth birthday, to which 
emphasizing that various hide proteins could be contributions have been made by well-known leather 
distinguished by determining their sugar and amino- chemists throughout the world. 


Metallurgy and the Aero Engine 

T HE sixteenth Autumn Lecture of the Institute 
of Metals was delivered by Dr. D. R. Pye, 
director of scientific research to the Air Ministry, on 
•’Metallurgy and the Aero Engine”, at the Sheffield 
meeting on September 6. 

During recent years, there has been a remarkable 
increase in the power output from aero engines. A 
comparison of two engines of the same general type 
and cylinder capacity shows an increase in the last 
seven years of more than a hundred per cent. This 
increase has been achieved by improvements in the 
quality of the fuel, which allows the combustible 
mixture to be supplied by a supercharger at a higher 
pressure and temperature. A parallel improvement 
in the materials of construction to meet the severe 
conditions of temperature and mechanical loading 
has taken place, and there is scarcely one major com¬ 
ponent of the two engines of which either the material 
or its treatment has not been modified. The problems 
so far as they concern the roetafl WBgiat are both 
thermal and mechanical. It is fundaaientftlly im- 
possible greatly toinore^ the fwoportioii of the heat 
generated which is turned tote work. 


The marked increase of power has, therefore, involved 
a corresponding increase in the waste heat which is 
to be removed. The piston, which must be receiving 
about forty per cent more heat, is a critical factor 
and the temperature attained on the piston is, from 
examination of the recrystallization of aluminium 
alloy pistons after use, of the order of 450° C. 

The discovery of a new material of about the same 
specific gravity and thermal conductivity, but better 
able to maintain its strength at temperatures of 
300° C. and above, would be one of major impor¬ 
tance. 

The increase of waste heat, combinodwith the 
chemical problems introduced by the use of lead 
tetraethyl in the Riel, has profoundly affected the 
metallurgy of the exhaust valve. In spite of great 
improvement* in the Steel, it is now necessary not 
only to transfer heat away ftoin the valve hetd by 
means of hollow yalvm imn liquid, but aJso 

at ih«fh^h***** ***** ^ 
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On the mechanical aide, the chief metallurgical 
problem of the aero engine is that of maintaining 
two surfaces rubbing together at high temperatures 
without seizure. This is essentially a problem of 
lubrication, but as the temperatures of the working 
surfaces increase, the viscosity of the oil gives less 
and less protection, and the nature of the metal 
surfaces themselves will play a more important part. 

Working surfaces are never flat when considered 
in terms of molecular dimensions, and it becomes, 
therefore, of great importance to examine the posai- 
bility of the treatment of the surfaces in such a way 
as to render them less liable to seizuro. The line 
taken by the engineer at present is to use one of the 
recognized methods of producing a hardened surface, 
but much further knowledge in this direction is still 
required, Beilby showed thirty-five years ago that 
during the polishing process the normal structure of 
metal is destroyed and the surface becomes amor¬ 
phous, This conclusion has been confirmed by the 
recent work of Finch and Bowden. It has been shown 
that during the ‘running-in’ process a very thick 
.Beilby layer of amorphous material is produced on 
the surface of a steel eylindor* Apart from the fact 
that observations have shown that a metal in the 
amorphous condition is harder and tougher than 
the crystalline variety, it is, in Dr. Pye’s opinion, 
reasonable to suppose that an amorphous surface 
could be more easily protected from seizure by a thin 
oil film than could one of a crystalline character. 

Such problems can only be successfully surmounted 
by the engineer with the advice of the physicist, and 
they are bound to assume a steadily greater impor¬ 
tance where rubbing surfaces have to survive without 
seizure under high temperature conditions. 
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David Uwins ( 1780 - 1837 ) 

Dr. David Uwins, one of the first English con¬ 
verts to homoeopathy, was bom in London in 1780, 
the son of Thomas Uwins, a clerk in the Bank of 
England and brother of Thomas Uwins, the artist. 
He received his medical training in London and then 
went to Edinburgh, where he graduated M.D. in 
1803. He then returned to London, where he was 
made L.R.C.P. in 1807. In 1815 he was appointed 
physician to the City Dispensary and afterwards to 
the Finsbury and Central Dispensary. In 1828 he 
became physician to the lunatic asylum at Peekham, 
and as the result of his experience in that institution 
published in 1833 “A Treatise on those Disorders of 
tho Brain and Nervous System called Mental”. In 
later life, owing to the influence of his friend Frederick 
Hervey Quin, he took up homoeopathy, and in 1836 
announced his conversion to that doctrine in a 
pamphlet entitled “Homoeopathy and Allopathy, or 
Large, Small and Atomic Doses”. As the result of 
this step he quarrelled with his former friends and 
his health broke down owing to the stress of con¬ 
troversy, He died in London on September 22, 1837, 
and was buried in Kensai Green Cemetery. 

Uwins was a prolific writer. In addition to the 
works already mentioned his chief publications were 
“Modem Medicine, containing a Brief Exposition of 
tho Principal Discoveries and Doctrines” (1808), 
“A Compendium of Theoretical and Practical 
Medicine” (1825) and “A Treatise on those Diseases 
which are either directly or indirectly connected with 
Indigestion, and on the Principal Ailments of 
Children” (1827). He also contributed medical 
artioles to Gregory’s “Encyclopaedia” and the 
Quarterly Review, and was for some time editor of the 
Medical Repository. 


Science News a Century Ago 

Faraday and SchCnbein 

On September 21, 1837, Faraday wrote to Schfln- 
bein, from the Royal Institution, “Your very pleasant 
and acceptable letter of the 9th of July with the 
accompanying books I received only last week, while 
at Liverpool, at the very meeting you refer to and I 
heartily wish that you had been there yourself. It 
is now five years since I have been able to attend 
any of these meetings but I was very pleased with 
the one to which I now refer. , . . As the Association 
forms no collection of books or apparatus I gave the 
said copy of your work to Professor Henry of Phila¬ 
delphia in the United States with a view of extending 
what you have done as far and as fast as possible 
and wherever the English language is found. He was 
exceedingly obliged to me for it and I only wish that 
you and he had met at Liverpool. , . . 

“With regard to Mr. Crosse's insects, etc., I do 
not think anybody believes in them her© except 
perhaps himself and the mass of wonder-lovers.—I 
was said in the English papers to have proved the 
truth of his statement, but I immediately contra- 
dieted the matter publicly. . . . It is but just of 
me to say that in conversation" with Mr. Crosse I 
tree very muoh pleased with him and with the 
rew&nOBS w^ he received my critical remarks. 

Ait regards the ©rist&llization supposed as real, he was 
higged into viow and must not be charged with 
^ idmself forward. He is in feet a very 
modmt man but has been dragged into an unkind 
■ /-situation. ** : 


Lyell to Leonard Homer 

Lykxx had spent the months Juno to September 
1837 on the Continent and thus had not been able 
to attend the British Association meeting at Liver¬ 
pool. Just before he returned home he wrote on 
September 23 from Paris to Leonard Homer (1785- 
1864), the geologist, “I am glad to receive your 
report of the meeting at Liverpool, and to hear the 
Association was so well supported. I must try to be 
at the next. I saw a very blundering account of my 
letter in tho ‘Athenaeum’. I am anxious that when 
printed by the Association, it should bo given as I 
sent it, and this principally because I have carefully 
avoided bringing prominently forward any collision 
with Yon Buch, whom I like too well not to be sorry 
that he should fancy, as he ha© done before now, 
that I am always seeking to run against him. I only 
mentioned him as having been the first to announce 
the posteriority of the granite to the transition beds, 
which was a grand step at that time, and true; 
though perhaps he did not come at it by a strictly 
logical course. I. knew how ho drew his inferences, 
which wore quite natural twenty-six years ago, 
before he had adopted the true theory of granite, 
but had I brought forward his errors, I should also 
have dwelt on his praises. Chancellor Brougham 
said of Serjeant Wilde, that it was rather hard to 
visit on the banister the sins which he committed 
in the flesh as an attorney, and I should also think 
it hard to show up the mistakes which Von Buch 
the Huttonian fell into, in the youthfbl days of his 
Wemerianism.” * ^ 
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Societies and Academies 

Paris 

Academy of Sciences, July 12 { C.R ., 205, 97*184). 

Anton E. Mayer : Qroujw of curves of three lines. 

Mmb. Christian^ Pauc : Further study of a group 
of infinitesimal transformations. 

Jacob ; Determination of the jump of a function 
by development in a Hermitian series. 

Chi-Tai Cm vang : The behaviour of a holomorph 
function and of its derivatives in a circle. 

Pierre Chevenabd and EvgAjnk Joumibr : A 
mechanical magnifier with enlargement of more than 
1,000. Application to recording the viscous deforma¬ 
tion of metals at high temperatures. 

Max Serrt/ys : Supplements to the nuclear in¬ 
flammation theory of knocking in petrol motors, 

F. J. BouRKihaEs : The auto-oscillations of real 
jets in identical media by autofolds. 

Albert Milhqud : Concerning the inflammation 
of dirigible balloons. Discussion of the conditions 
producing an electric spark when the valve is opened 
to allow the hydrogen to eaoape. 

Roger M*rigoux : The influence of a thin layer 
of oil on the motion of waves. 

Marcel Pauthenier, Mostofe Fbldenkrais and 
Leopold Vigneron : Ihe absolute standardization 
of an apparatus for the measurement of very high 
voltages : the electrostatic valve. The indications 
of the rotating voltmeter standardized up to 50 kilo¬ 
volts are in agreement with the results gived by the 
electrostatic valve method, up to about 400 kilovolts. 

ThadEe Peczalski : The production by electrolysis 
of coloured rings in the mass of a salt. 

Henri Lacostk-Tayan : Cycles of recoil in magnet 
steels. 

Serge Nikitine : The dichroism of flow in solu¬ 
tions of fluorescine. 

Louis Cart an . The localization of corpuscular 
bundles by circular deviation in a transverse magnetic 
field. 

Maurice Cotth ; The Gauss approximation for 
the general systems of electronic optics. 

Raymond Rqure, Louis Quevron and Ren* 
Gbnsb : A photo-electric comparator. Tho instru¬ 
ment reduces the measurement of a variation of 
length to the measurement of a variation of current. 
A displacement of 1 micron produces a change of 
0-4 milliamperc. 

Ren* Audubbrt : The ultra-violet emission 
spectrum of the slow thermal dissociation of silver 
nitride. The slow decomposition of silver nitride by heat 
is accompanied by the emission of light, corresponding 
to three narrow bands between 1950 A. and 2600 A. 

Emile Rinok ; The diagram of solidification and 
eleotrioal conductivity of the rubidium -ctesium 
alloys. These two metals form a continuous series of 
solid solutions, with a minimum solidification point 
at 9° 0. The conductivity measurements proved that 
no definite compound of caesium and rubidium is 
formed. These results are not in agreement with the 
earlier work of Goria on the same subject. 

Maurice Dod* : The reversible action of iodine 
vapour on dry potassium nitrite. The influence of the 
miscibility of this salt with the corresponding nitrate. 

CiEment County ; The diamagnetism of solutions 
of iodine and the purity of the alcohol. The law of 
additivity of coefficients of magnetisation applies to 
a solution of iodine m alcohol only if the latter is 
pure, and such meoaurementscan be used for detect- 
mg the preeenoe of impurities in alcohol. 
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Andr* Dkbiernk : A new mode of transformation. 
When hydrogen is brought into contact with purified 
carbon at the temperature of liquid nitrogen a large 
amount of heat is set free, higher than the heat of 
combustion of the hydrogen with oxygen. Helium 
shows a heat evolution of the same order of magnitude 
under the same conditions, but with other gases 
(oxygon, nitrogen, argon) the effect is small. The 
source of this heat energy is unknown. 

Marc Tiffeneau, Paul Wkhx and Bianoa 
Tohoubar : The order of addition of the hydraoids 
to the epoxides and of the hypohalogen acids to the 
ethylene derivatives, methylene cyclohexane and 
methyloyolohexeno, as well as their epoxides. 

Raymond Qublet and Marcel Paty : New 
methods of preparation of 5-bromo-2-methoxybenzyl 
alcohol and of 5-bromo-2-methoxybenzaldehyde. 

An on* Meyer and Henri Drtttel : The 2,6- and 
2,8-dimethyl -4-chlorqumolinee. General properties. 
The reactions with amines. 

Henry Gault and Matos Cooan : Ethylol* 
formylglutaoonic eater. 

Alexis Tohitohibabine and Charles Hoffmann t 
A new (2,3,6) triaminopyridine. 

Louis Martinrau and Charles Pr&vost : The 
catalytic dehydrogenation of a tertiary aloohol into 
a ketone. 

Lucien* Dautrbbandk, Edmond Dumoulin and 
Pierre Angbnot : Study of anti-aerosol esparto pulp 
filters. The perforation of anti-aerosol filters by the 
ageing test with steam. 

Pierre Lbgoux ; The magnesian aeries of supra- 
crustal rooks of the west Ivory Coast. 

Julien Durand : The struoture of the crystalline 
region of Rouergue and of Albigeois. 

Pierre Bernard : The relation between the swell 
on the coast of Morocco and the mioroseismic agita¬ 
tion in western Europe. 

Edmond Roth* and Th. Kopokwicz : The com¬ 
parison of the radioactivity of Alsatian rocks by the 
method of (Geigor-Miiller) counters. 

Albert Baldit : The influence of the terrestrial 
relief on the vertical movements of the air at Bonne- 
d’Ordanche (Massif of Mont-Doro). Studies of air 
velocities made in connexion with a school for gliding. 

Ren* SquAgbs : The embryogeny of the Violaeeie. 
The development of the embryo in Viola tricolor. 

Lucien Lbroux : The presence of allantoic aoid 
in the leaves of GoryUns avdkma. 

Vincent, Hjjrviaux and Coic : Th© measurement 
of the lime capacity of soils, and the liming of acid 
soils, 

Jean Jacques Bounhiolj Premature meta¬ 
morphosis by the ablation of the corpora atiata in 
the young silkworm, 

Jules Alquxbr and Mlle. Andr&x Michaux ; 
Study of the calcium-phosphorus ratio in various 
tissues especially in the femurs of the growing rabbit. 

Jean Lavollay and Mmb. Franqoise Laborey : 
The action of asoorbic aoid (vitamin C) on the pig* 
mentation of the mycelium of Atpergittu* niger in 
the presence of magnesium in excess, and on the 
development of this mould. 

Rodolphb L. Mayer and Charles Ohchsi^n t 
Antistreptococcic^. Extract from a sealed letter on 
the activity and toxicity of certain derivatives of 
benzene sulphamide. 

Emile Roubaud, Jaoques Oox^^&s^oouit and 
Georges Jean Stef anopoulo : ■ ■ The: transmission: 
of yellow fever by a pahearotio mosquito common in 
the Park region. " 
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Moscow 

Academy of Sciences (CM,, 15, No. 4, 1937). 

Y. S. Ignatovsku : The Laplocean transforma¬ 
tion (7). 

G, V. Pfeiffer : Possibility of joining to a com¬ 
plete system of non-linear equations a linear equa¬ 
tion or a system of liuear equations. 

B. Lkwitan : A generalization .of inequalities of 
S. Bernstein and H. Bohr. 

G. N. Nkujmin : The elements of the orbit of 
Comet ‘Neujmin II’ as computed from the connexion 
between its appearance in 1916 and 1927. 

B. J. Sve&xikov : Dependence of the rate of 
photo-chemical reactions in solution on the con¬ 
centration of reagents. 

Y. Suka^kv and S. Dolgaja : Fossil remains of 
plants in loess and loess-like clays in connexion with 
the problem of origin of these deposits, 

K. A. Vlasov : The theory of desiUtication of 
granitic pegmatites. 

E. S. Burk her, N. I\ Kapustin anti V. V. 
Kondouury : Helium, radium and thorium in 
beryllium minerals of the U.8.S.R. 

D, Miohlin and P. Kolesnikov : Influence of 
colloids and of electrolytes on the state of equilibrium 
in maltose. 

D. J. Vakolin : Some data on the yield of essential 
oil by a new variety of dragonhead (Dramrxphalum 
moldavivAi L, var. hexagonum D. Vakulin) from 
different seed samples. 

E. M. Sepeleva : Morphology of the chromo¬ 
somes of some species of potato. 

B. S. Mo&kov : Photo-periodism and a hypothesis 
as to flowering hormones. 

M. Ch. Cajlachjan and L. M. Yakkuvav a : 
New facts in support of the hormonal theory of plain 
development (2), 

A. R. Verne it and V. F. Ai.tergut : The phe¬ 
nomenon of mycophagy. 

Sydney 

Royal Society of New South Wales, July 7. 

Adolph Bolliger : Red compounds formed by 
picric acid and creatinine in the presence of sodium 
hydroxide. Four compounds have been isolated. 
They are characterized by a varying sodium or 
sodium hydroxide content. Compound J, which is 
obtained inter <ilia by the addition of one molecule 
of sodium hydroxide to a mixture of one molecule 
of creatinine sodium hydroxide and one molecule of 
picric acid, consists of one molecule of creatinine, one 
of picric acid and two of sodium hydroxide. Com¬ 
pounds II, III and IV, obtained after the addition of 
larger amounts of sodium hydroxide, contain two 
and a half, three and three and a half molecules of 
sodium hydroxide for each molecule of creatinine 
pic rate. Compound TV represents the maximum 
degree of saturation with sodium hydroxide ami has 
been considered as the most likely cause of Jeffe’s 
reaction. 

Vienna 

Academy of Sciences, June 24 

E* Steinaok and H. Kun t Conversion of the male 
sex hormone into a substance with the properties of 
the female sex hormone. Studies with young and 
old men. Injection of male sex hormone produces 
In the urine a substance with <estrogenic properties. 


J , Schintlmeister : Redetermination of the 
range of a-particles from thorium. The variation of 
the ionization along the range of the a-particles from 
a thorium source of exceptional purity has been 
studied, and the extrapolated and mean ranges in 
ail* at 0° C. and 760 mm. pressure have been deter¬ 
mined as 2*59 cm, and 2*56 cm. respectively. 

R. Weiss : 4', 4*-dihydroxy-3\ 5', 3 # , 5"-tetra- 
bromonaphihalene-2, 3-dicarboxylic acid anhydvido. 

O. Rkdlich, T. Kttrz and W. Stricks : Spectrum 
of scattered light of some inorganic compounds. 

Bella Bauminger and F. Ljkbkn : Tho sugar- 
formic acid combination in the oxygen current. 

Washington, D.C. 

National Academy of Sciences ( Proc 23, 295-349, 
June 15). 

D. L. Fox ; Carotenoids and other lipoid-soluble 
pigments in the sea and in deep marine mud. Material 
Altered from sea water, including microplankton, 
faecal matter and other organic detritus, and also 
marine muds from 1,000 fathoms were found by 
ch Tomographic analysis to contain carotenoids, 
assuring a supply of these compounds even to deep- 
sea animal organisms. 

H. D. Baboook : Intornuclear distance in oxygen 
molocules. New determination based on measurements 
of twolvo absorption bands of atmospheric oxygen. 

J. M. Beal : Bud development in Lilvum Harrisii 
following treatment with indoloacetic acid. In 
another species, treatment with this substance in 
lanolino of a stem from which tho terminal bud had 
been removed produced protuberances found to be 
adventitious roots; in L . Harrisii buds appeared in 
the axils of the upper two or three loaves. These 
buds closely resemble bulbils (vegetative reproductive 
organs) normally found near the base of tho stem. 

S. Wright : Tho distribution of gene frequencies 
in populations. A mathematical disoussion. 

H. Frickk and M. Dkmkrbc : The influence of 
wave-length oil genetic effects of X-rays. Wave¬ 
lengths of 0*94 A. and 2*2 A. were used. Drosophila 
mdanogaster males were treated individually in a 
chamber in which their abdomens were compressed 
to a thickness of about 0*15 mm. in order to reduce 
absorption of this soft radiation. The frequency of 
lethals per unit dose is found to be the same for both 
wave-lengths, suggesting that tho genetic changes 
are not due to direct activations within a gene but are 
probably of the nature of sensitized reactions induced 
by neighbouring activated molecules. 

M. E. Reibsner ; Theory of beams resting on a 
yielding foundation. A mathematical discussion, 
from which it is claimed that, provided the deflection 
of the surface of the foundation due to a concentrated 
loading is known, then the problem of buckling of a 
beam of infinite length, resting on a yielding founda¬ 
tion and on an infinity of equidistant supports, can 
be solved completely. 

G, A. Miller : Groups having a maximum number 
of independent generators. 

E. KasNbr ; Trihomometry : a new chapter of 
conformal geometry, A trihom is defined as an 
ordered triplet of curves which pass through a common 
point in a common direction. Various relationships 
between the oonformai invariants of this configura¬ 
tion are derived, including the analogues of the laws 
of sines and cosines of ordinary trigonometry. 

J. v. Neumann : Continuous rings and their 
arithmetics. 
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Forthcoming Events 

Institute of Sociology, September 24-26,—Conference 
on "Social Stratification and Class Conflict” to be held 
at King's College of Household and Social Science, 
Campden Hill Itoad, W.8, 

Association of Special Libraries and Information 
Bureaux, September 24-27.—Annual Conference to 
be held at GonviUe and Caius, Cambridge. 


Appointments Vacant 

Applications are Invlred for the following appointments, on or 
before the dates mentioned : 

LalokatoRV Attknoant in the Helenes Department, HuiitfeKaet 
Essex Technical College, Dagenham—Clerk to the Governors (Heptcm- 
tier 25). 

Lhctuhkr in IUot.ooy in the Kingston-upon-Thames Technical 
C'ollege-The Principal (September 25). 

Hbapmastkh of the Bagdad Technical School—The Secretary 
(/,/\H./C\A.)» Board of Education, Wliitehall, 8.W.1 (September 30). 

TWO INHPKOTOUH KOR THK DEPARTMENT OF AGKIOUI.TURK FOR 
SCOTLAND—Secretary (Establishment Branch), Department of Agri¬ 
culture for Scotland, 29 St. Andrew Square, Edinburgh 2 (September 
30). 

Assistant Executive Engineer In the Public Work* Department 
(Irrigation Branch) of the Government of the Punjab—High Com¬ 
missioner for India, General Department, India House, Aldwych, 
Loudon, W.C.2 (October i). 

Assistant Lecturer in Municipal Engineering In the Man¬ 
chester Municipal College of Technology—Registrar (October 4). 

Chief Lecturer in Electrical Engineering in the Went Ham 
Municipal Technical College—The Principal (October 9). 

Engineer Suh-Likutbnant hi the Royal Indian Navy—Secretary, 
Military lH uh* rtincut, India Office, London, S.W.l, marked "Engineer 
Recruitment'' (October 1H). 

Assistant Lkotubjdu in Mathematics in the University of Man¬ 
chester—Registrar. 

Engineer in the Public Works Department of the Government of 
Sarawak—The Crown Agents for the Colonies, 4 Millbank, Loudon, 
8.W.1 (quote M. 641ft). 

Lecturer in Physics in the University of Reading—The Registrar. 


Official Publications Received 

Great Britain and Ireland 

Technical Publications of the International Tin Research and 
Development Council. Series A. No. 67 : Mcelianlcal Propertius of 
some White-Bearing Metals and other Tin-Base Alloys at various 
Temperatures, By Dr. C. R. Homer arid H. Plummer. Pp. 20 + 4 
plates. Free. Scries A, No. 68 : The Tensile Properties of a Scries of 
White-Metal Bearing Alloys at Elevated Temperatures. By H. Green¬ 
wood. Pp. ft. Free. (Loudon: International Tin Research and 
Development Council.) (258 

Scottish Society for Research In Plant-Breeding. Report by the 
Director of Research to the Annual General Meet lug, 22nd .Tuiy 
1937. Pp. 29. (Edinburgh : Scottish Society for Research In Plant- 
Breeding.) (268 

Norman Lockyer Observatory. Director's Annual Report, April 1, 
1036-March 31,1037. pp, 6. Council's Report and Accounts and List 
of Council, Staff, Members, etc., June 1937. Pp. 12. (Sldmouth; 
Norman Lockyer Observatory.) [208 

Readers’ Guide to Books on Electrical Engineering. Pp. Hi + 16, 
(London: Id It rary Association.) [268 

Loudon Shellac Research Bureau. Technical Paper No. 11: Vis¬ 
cosity of Lac and Hard Loo Rosin Solutions. By Dr. Lai 0. Yunnan. 
Pp. 20, Techuioal Paper No. 12: Modification of Lac with Higher 
Fatty Acute and their Mixed Glyocrol Esters, Part 1. By Dr. R. Bhat- 
tacimrya. Pp. 16. (London: Loudon Shellac Research Bureau.) |268 
Department of Scientific and Industrial Research, Report of Test 
by tlte Director of Fuel Research on the Plant of the National Coke 
and Oil Company, Ltd., at Hrlth, Kent; Testa carried out 26th 
January to »th February 1937. Pp- vi+54+2 plates. (London : 
H.M. Stationery Office.) Is. net. {2ft 

Proceedings of the Royal Irish Academy. VoL 43, Section B, No. 
6 : Turbellaria of Ireland. By Rowland Southern. Pp, 48- 72. 1*. 
Vol, 43, Section B, No. II: River Liffey Survey—The Cklronomid 
Fauna of the Submerged Homos. By Carmel F. Humphries and 
Winifred R Frost. Pp. 161-181. U. ttd. (Dublin: Hodges, Figgis 
and Co.; London : Williams and Norgafce, Ltd.) [2ft 

Sir Jolm Case Technical Institute, Calendar, Session 1237-1938, 
Pp. 141+8 plates. (London; Cass Technical Institute.) 129 

The Prediction and Reduction of Occultations. (Supplement to 
the Nautical Almanac for 1938.) Pp. v +46, (London: H JL Stationery 
Office.) 2». net. [29 

Department of Scientific and Industrial Research. Index to the 
Literature of Food Investigation. Vol 7, NoTl, March 1936. Com¬ 
piled by Agnes Elisabeth Glennie, assisted by Gwen Davk*. pp. 
xttl+871. (London; H.M, Stationery Office.) 6i.net. [39 


Other Countries 

Bernice P. Bishop Museum. Occasional Papers. Vol. 13, No. I : 
A New Species of Ciolndela from the Solomon Islands (Colcoptera, 
ClolndftUa®). By Walt her Horn, Pp. 4. VoL 18, No, 2 : Observations 
on the Teratology of the Genus Poperomia. By T. G. Yuucker. Pp. 
5-10. Vol. 18, No, 3 : Check List of the Clcridw (Coieoptera) of 
Oceania. By J. B. Corporaal. Pp. 11-26. Vol. 18, No. 4 : Nyotag* 
inaccia of South- pas tern Polynesia and other Pacific Islands. By 
Anton Heimerl. Pp. 27-48. Vol. 13, No. 5 ; Check List of Ncuroptera 
Plant pcimia of Oceania, By P. Ebsen-Petersen. Pp. 49-60. Vol. 13„ 
No, 6: Check List of the Ccddomyidstt of Oceania. By Dr. H. F. 
Barnes. Pp. «1 60. ,Vol. 18, No. 7 : On Idea's Fijian Deretlosus 
(Coieoptera, CureuHonldie). By Klwood 0, Zimmerman. Pp, 67-74. 
Vol. 13. No. 8 : A New Species of Hawaiian Kragroatis. By Leo D. 
Whitney. Pp. 75-76. Vol. 13, No, ft; A New Species of Garnotia 
from Rarotonga. By Leo D. Whitney. Pp. 77-78. Vol. 18* No. 11 : 
Rhyneogoims of the Mangarcvan Expedition. By Edwin C. Van Dyke. 
Pp. 8ft 130. Vol. 13, No. 12 : Quantitative Studies of Oopopods in 
Hawaii with Brief Surveys in Fiji and Tahiti, By C. H. Edmondson. 
Pp. 131-146. Vol. 13, No. 13: Check List of the Palpicornta of 
Oceania (Coleoptera, Polyphaga). By Armand d'Orchymont. Pp. 

147 16ft. Vol. 13, No. 14 : Three Additional Species of Poperomia in 
Hawaii. By T. G. Yuncker. Pp. 161 -106. (Honolulu : Bernice P. 
Bishop Museum.) [25ft 

Abridged Scientific Publications from the Kodak Research Labora¬ 
tories, Vol. 17, 1985. Pp. 112. (Rochester, N.V. : Eastman 
Kodak Co.) [268 

Armuario della Pont! fie la Aecademia della Science. 1 : 1036 1937. 
Pp. Ixxxix+809+38 + 87 plates. (Clttk del Vaticano: Pontittda 
Aecademia dalle Science.) [268 

II.S. Department- of tin* Interior: Geological Survey. Bulletin 

874-B: Geology and Fuel Resource* of the Southern Port of the 
Oklahoma Coal Field. Part 2 : The Lehigh District, Coal, Atoka and 
Pittsburg Counties. By M. M. Knechtel, pp. iv+91-Uft+plate 11. 
20 cunts. Bulletin 876 : Coal Deposits of Pike County, Kentucky. 
By Charles B. Hunt. Guy H. Briggs. Jr., Arthur C. Munyan and 
George R. Wesley. Pp. v +92 + 50 plates. 2.25 dollars. Bulletin 882 : 
Spirit Leveling in Massachusetts, 1922-25, Pp. 156. 16 cents. Pro¬ 
fessional Paper 186- K : The Stratigraphy of the Upper Cretaceous 
Rocks north of the Arkansas River in Eastern Colorado, By C. H. 
Dane, W. G. Pierce and J. B. Reeside, Jr. (Shorter Contributions to 
General Geology, 1936). Pi>. ii+207-232 +plates 64-65. 10 cents, 

Water-Supply Paper 776: Geology and Ground-Water Resource* of 
Duval County, Texas, By Albert Nelson Sayre. Pp. vi +116+8 plates. 
25 cents. Water-Supply Paper 788; Surface Water Supply of the 
United States. 1936. Part 8 : Western Gulf of Mexico Basins. \pp, 197. 
25 cents. Water-Supply Paper 790 ; Surface Water Supply of the 
United States, 1935. Part 10 : The Great Basin. Pp. 94. 20 cent*. 
(Washington, D.C. : Government Printing Office.) [29 

Indian Lac Research Institute. Home Analytical Data for Shellacs. 
Pp. 10. Some Information and Advice to Shellac Manufacturers. Pp. 
3. Bulletin No. 2« : Estimation of Or pi mo at in Slndlae. By M. 
Rangaswami and H. K, Sen. Pp. 8. 2 annas. (Namkura : Indian Lac 
Research Institute.) [29 

Kungl. Svenska Vetenskapsakademkmi HandUugar. Serten 3, Band 
16, No. 4 : On the Devonian Coolaeantlfids of Gennany, with Spcoial 
Reference to tile Dermal Skeleton, By Erik A:son HfcmslO. Pp. 56 + 12 
plates. (Stockholm : Almqulst and W Resell* Boktryckeri.) [20 

Agriculture, Egypt: Technical and Scientific Service, 
Bulktiu No. 16ft: Manorial Requirements of Sugar Cane in Egypt. 
1 : Optimum Rate of Nitrogen Experiments. By Arthur H. Rosen* 
* Pp *« l,4 S i * f ? »*¥«»• Pr Bulletin No. 181: Water-Table 
Effects. A: Further Studies on Relative Incidence of Dioeasa* on 
Stone-fruit Trees, By l)r. Amin Fikry, pp. 11 +12 + 13 plates. P.X. 8. 
Bulletin No. 187 : A Multiple Picking Experiment—The Improvement 
of Grade By Dr, Lawrence Bails and H. A. Hancook. Pp. 11+6 
plates, P.T. 2. Bulletin No. 188; Strength, Grade and Price of 
Egyptian Cottons. By H. A. Hancock, Pp. 12+6 plates. P.T. 2. 
(Cairo: Government Press.) [ 2 ft 

Trinidad and Tobago: Fonwt Department. Administration Report 
of the Conservator of Forests for the Year 1936. Pp, 20. (Trinidad : 
Government Printer.) 24 cents, [20 

Southern Rhodesia: Geological Survey, Bulletin No. 31: The 
Ocokgy of the Country around Huuters Road. Gwolo District. By 

aMtaS^fSS!) Ifs* + pl * u> *- <8 * (tobury: Wovemm fS 9 t 

do Biographic. Contribution k mude d m Reserves 
natureih* at des Paros nationaux. Pp. 181210+piatoa 32--38. (Paris: 
i aui LecncvaUer,) [29 

Dominion of Canada. Nineteenth Annual Report of the National 
Be^ro h Co undl e W itolnl n g th<. B a por t of the Kerident imd Vta*n- 
1838-1936. Pp. ldfl. (Ottawa; National Kenatoh 
Council.) ^22 

Memoirs of the India Meteorological Department. Voi, 26, Part 7 : 

Atraowhere revealed by some Indian Taphi- 
graina. By V. V. Sohoni and Mias M. M. ParanJpc Pp. 181-149 + 10 
platiia. (Delhi: Manager of Publications.) 1.8 rupees ; 2#, fig. (29 

2 » Natiirvldenskapelig rekke. 
+5+15. Bergons Museum. Arabereft01119^1935-36, 
Pp. 105. (Bergen : A/S John Griggs Boktrykkeri.) ^ {39 

ludian Forest Records (New Series). Vol. L No. 1: Indian Ter- 
SHStSJf S l*«kiiaon. Pp. IIH-17+ 


anweinon ruoher aud Hutohlnmo. By C. B. faiktaMn. JPp.U+M- 
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The Organization of Social Research 


E VERY year the social services of Great 
Britain tend to attract increased attention 
and generally to demand increased expenditure of 
public money. This may be all to the good ; but 
from time to time it is desirable to attempt to 
survey the situation and to consider whether in 
practice these services are being adequately 
directed by controlled and informed social research. 
In a field of this kind, where the boundaries are 
extremely wide and the claims in every direction 
are most insistent, constant and wise research is 
particularly necessary if undue waste is to be 
avoided and if merely sectional interests arc to be 
held in reasonable control. 

As things are at present, our problems of public 
health have been placed upon a sound foundation, 
mainly through the organization and activities of 
the Ministry of Health and later of the Medical 
Research Council. Research in agriculture is now 
being similarly promoted by the more recently 
established Agricultural Reaeareh Council. The 
National Physical Laboratory and the Depart¬ 
ment of Scientific and Industrial Research, like¬ 
wise subsidized by the State, have brilliantly 
developed the contributions which can be made 
by physic® and chemistry to a great variety of 
industrial and even social problems. The Industrial 
Health Research Board, with far more slender 
resources and with a less independent status, has 
made valuable contributions to some of the 
problems of industrial life. So far as national 
organization goes, that is all. Other problems— 
economic, educational, biological psychological, 
sociological—are left to advisory or to consultative 
committees, which can receive ‘evidence 1 and 
i*sne reports {but do little eke), or to private 


It is high time to alter this si,ate of affairs—to 
establish a now scientific body, with adequate 
endowment from the State, which will do for 
human social research what the Medical Research 
Council does for public health, what the Agricul¬ 
tural Research Council is beginning to do for 
agriculture, and what the Department of Scientific 
and Industrial Research does for the applications 
of physics and chemistry. Such a body must be 
nationally constituted ; for most of the problems 
which it would be asked to study are the immediate 
and practical concern of existing government 
departments. 

Everywhere, and in all directions, the most 
prodigious efforts are now being made to bring 
differently organized social groups into peaceful 
and lasting co-operation. But we have much yet 
to learn about the nature and extent of those 
differences ; for example, of class-differences and 
of class-conflicts. In industry, in education, in 
politics national and international, in science, and 
in religion, it is essential that bases of successful 
co-operation be found—or the world as we know 
it must disappear in faction, enmity and confusion. 

Scientific invention and popular education have 
combined to bring groups widely different in 
language, or tradition, or custom, or aim, or all 
of these, into close contact; and every day 
potentialities of conflict threaten to become 
actual or even to break into sharp strife producing 
lasting irritation and lamentable waste. Many of 
the best minds are set to devise all manner of 
elaborate machinery for promoting and preserving 
friendly relations between groups. Yet if but a 
fraction of the intelligence that has been put to 
work upon this problem of machinery had been 
devoted to a study of those human oonditions 
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which will inevitably wreck even the moat wisely 
devised machinery, there would have been great 
economy and far more to show for the effort. 
The methods for a controlled study of the bases 
of group co-operation—and of consequent govern¬ 
ment by consent—are to hand. They can be made 
as scientific and as definite as those of the investi¬ 
gation of any other human problem. They require 
wide application, for which centrally and nationally 
organized effort is necessary. 

It is clear that at the present day the great 
mass of the work of the world can be performed 
efficiently with a relatively slender equipment of 
intelligence, and—what is probably more important 
still—with only a small basis of acquired know¬ 
ledge. This is due to the enormous advances of 
physical science and especially to the modern 
applications of engineering. The great require¬ 
ment now, so far as the working-day activity of 
the masses goes, is for specialized skills, not for 
extensive knowledge. Moreover, the time during 
which these specialized skills must bo kopt con¬ 
tinuously in operation in order that the basic 
needs of civilization may be satisfied is all the 
while decreasing. We may even say, with an 
approximation to truth, that, apart from the 
institutions devoted to technical training, modem 
popular education is now designed mainly for 
leisure, not for work. 

We know, however, extraordinarily little of how, 
if at all, the majority of workers in any section of 
a modern community utilize their education for 
their leisure, and even less about how and how 
wisely leisure occupations are ohosen and how 
they affect social and workaday behaviour. 
There can be no doubt that the views, opinions 
and beliefs which influence public policy in many 
directions ore stimulated and developed chiefly 
during periods of leisure. Consequently, the most 
stable community in modem social life appears 
likely to be the one in which leisure is ample and 
most ably employed ; and as science still further 
advances its techniques, the truth of this will 
become even more obvious. It is not, therefore, 
surprising that serious attention is at length being 
given to stimulating the study of leisure and of its 
influence in human affairs ; but this study needs 
adequate control and organization. 

Bound up with the increasing importance of 
leisure is the fact that leisure has itstlf become 
possible largely as a result of a great speeding-up 
in the tempo of work and in the specialization of 
routine processes. There is a general impression 


that these two conditions—speeding-up and in- 
crease of routine—are exerting profound influences 
upon human behaviour and consequently upon 
social policy. They may be responsible for special 
occupational difficulties or disorders, the study of 
which overlaps the field of medical research. They 
may give rise to a degree of dissatisfaction which 
inevitably results in various forms of group con¬ 
flict. They may encourage individual maladjust¬ 
ments to an extent which has wide repercussions 
upon family and social life. Whether or no they 
do those things, in what directions, how and when, 
are all matters for speculation at the present time ; 
but they could be made matters of far more certain 
knowledge. 

The general drift of social development for many 
years past seems to have been for more and more 
of the functions which were formerly those of 
small groups to become the direct practical concern 
of larger ones. Thus the functions of the family— 
so often in a vague way said to be disastrously 
breaking down—in regard to education, health, 
industrial training, and many everyday regula¬ 
tions of behaviour, have passed largely to some 
wider authority constituted within the nation 
group. Similarly, the functions of local religious, 
industrial and general administrative groups have 
in many instances been lost or become strictly 
controlled. Coineidently, human loyalties, partly 
by training and propaganda, partly by natural 
drift, seem to have been diverted from the smaller 
to the larger groups, or to have changed in 
character as regards the smaller groups. On one 
hand, any more forcible and competent social 
group must be able to perform functions on behalf 
of its members better than any smaller, less 
organized group can do ; and on the other hand, 
every large modem society, such as the nation 
group, must necessarily contain and maintain in 
very great variety internal social differentiation. A 
study, therefore, by experimental and observational 
methods, of the place and functions of small groups 
in a large society, would have a close bearing upon 
many urgent problems of practical social control. 

These are a few only of a large number of other 
general problems (for example, those of population 
and of crime) upon the solution of which the 
effectiveness and stability of present and future 
social organization depend. They are matters of 
daily debate and speculation; and in that stage 
they will remain, unless they axe conoeiyed, 
they properly should be, as problems in h||ber 
human biology, to be attacked, not by diateotic 
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alone, but by experiment when possible and by 
controlled observation. Methods for such an 
attack are already being devised and applied. 
But they will have little chance of success, unless 
they can attract the attention of, and be refined 
and sharpened by, the best scientifically trained 
minds available. 

Besides these general problems, there is a mass 
of more specialized questions which call for im¬ 
mediate and organized research. Much brilliant 
recent physiological investigation, on ‘condition¬ 
ing’, on habituation, on adaptation, on inhibition 
and on the development of co-ordinated motor 
activity, has its most significant application to 
human behaviour. The last ten years have seen 
the study of the operation of incentives and 
‘drives’ placed upon a much firmer basis in so far 
as the behaviour of animals is concerned ; but 
virtually nothing is known, excopt in a speculative 
sense, about their conditions and mode of operation 
in human society. Modem civilization depends to 
a considerable extent upon skills of one kind and 
another, yet we are only at the outset of ascer¬ 
taining the principles which determine how 
different skills can best be acquired and main¬ 
tained. In region after region, throughout the 
British Empire, wherever native populations are 
being rapidly caught up in modem Western ways 
of life, urgent practical difficulties concerning 
education, administration, and the swift trans¬ 
formation of manners and customs arise and 
cannot be postponed. As things are, the ad¬ 
ministrator is forced to do his best to meet such 
problems ad hoc and in a hurry. There are 
principles underlying the correct solution of them 


all; but these principles demand organized 
research for their discovery, and hitherto the State 
has given no systematic support for such research. 

Indeed, at the present time in Great Britain, if 
a government department, or any outside person 
or body, is brought up against some research 
problem underlying the administration of any 
branch of the social services, there is little that 
can be done l>eyond referring it to the Medical 
Research Council or to an advisory committee. 
This is scarcely fair. The Medical Research Council 
is usually sympathetic ; but many of the problems 
thus proferred are remote from its terms of 
reference, and in any event its resources are in¬ 
sufficient to do much more that! meet its own 
immediate concern with public health in the 
specifically medical sense of the phrase. Also, 
though an advisory committee can inquire into 
whatever research may be in progress and can 
collect opinions, it cannot initiate original investi¬ 
gations on an adequate scale. 

A new, centrally constituted scientific body is 
urgently needed, to survey the field of social 
research and to set on foot considered programmes 
of actual investigation on higher biological lines. 
The questions demanding study are most of them 
border-line problems, at the growing points of 
research in different departments of science, in¬ 
volving organized and many-sided efforts for their 
solution. There is no government department 
that could not profit vastly from such an enterprise. 
Ultimately the public purse would be saved from 
much wasteful expenditure, and the country’s 
social services set upon a firmer foundation of 
well-attested knowledge. 


Exploration in Iran 


Archaeological Reconnaissances in North- 
Western India and South-Eastern Iran 
Carried out and recorded with the support of 
Harvard University and the British Museum by 
Sir Aurel Stein. Antiques examined and described 
with the assistance of Fred H. Andrews and 
analysed in an Appendix by R. L. Hobson. Pp. 
xx + 267 + 60 plates. (London: Macmillan and 
Co., Ltd., 1987.) 88s. net. 

A FTER forty years of research and exploration 
in and arotuui Central Asia, Sr Aural Stein 
found himself constrained by the intolerable char¬ 
acter of the conditions imposed on his activities 


by the Chinese Government to cease from further 
investigation in a field which he had regarded as 
the major objective of his studies. While he has 
every sympathy in his personal disappointment 
and frustration when the expedition in Inner 
Mongolia was abandoned, the loss to science by 
the diversion of his experience and knowledge 
to other regions is felt to be a calamity. Never¬ 
theless, there is compensation of a kind in the foot 
that by an arrangement with Harvard University 
and the British Museum, which were his sponsors, 
he was able to turn to the exploration of regions 
of the Middle East, whioh were still archssologieally 
unexplored and geographically imperfectly known. 
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By October 1931, Sir Aural's arrangements for 
the first of his journeys in southern Iran were 
complete, excepting for the official permit to travel 
in Persia, Pending its receipt, which was delayed 
until the end of the year, Sir Aurel revisited the 
northern Punjab and the Salt Hills, whore he 
began his oareer as a field archaeologist in 1889, 
The purpose of this interlude was to round off his 
studies of the invasion of India by Alexander the 
Great by examining the scene of the last phase of 
that adventure at the point where the invading 
forces turned back, and to determine the exact 
spot at which the defeat of Poros on the banks of 
line Hydaspes (Jhelum) took place, a problem of 
which, after prolonged examination of previous 
theory on the ground, he concludes that a final 
and exact solution is improbable. In the account 
of his present journey in the Salt Hills, he includes 
the first full statement to appear, after nearly fifty 
years, of the detailed topographical and archaeo¬ 
logical argument by which he identified the Jain 
temple mentioned by the early Chinese Buddhist 
traveller Hefian-tsang, and the site of the ancient 
Simhapura. 

Early in January 1932, Sir Aurel left India for 
Makr&n ; and a few days later he crossed the 
frontier from the British post at Suntsar, and began 
under escort his long journey through Persian 
Makr&n and Baluchistan to Kerm&n, where the 
advancing season, too hot for further archaeo¬ 
logical exploration, brought his first journey to a 
dose. Re-assembling his party after he himself 
had spent a brief period in England, lie set out 
from Kerm&n in October 1932, his purpose being 
to explore the coast of the Persian Gulf in search 
for early historic and prehistoric sites, He travelled 
south to Mln&b at the mouth of the Persian Gulf 
and thence proceeded along the inhospitable 
coast; but before his journey as planned was 
completed, all further exploration was forbidden 
by the Persian authorities owing to tribal unrest, 
and his second journey came to an end at Bushire, 

In the two journeys of the period 1931-33, Sir 
Aurel had covered two thousand four hundred 
miles of country, almost the whole of which was, 
for archeological studies, virgin territory. Of 
this he had also made a topographical survey, 
except for an interruption of his observations for 
a time by the officious, and as it proved, un¬ 
authorised veto of the commander of his escort. 
The course of his journeys was determined by 
archaeological ‘points’, the occurrence of burial 
mounds and occupation sites of prehistoric or early 
historic age. It is to be noted that though historic 
sites were found along the actual coast line, there 
was pone here of prehistoric age, a fact of Which 
Sir Aurel discusses the significance and suggests 
that it may be due to submergence. 


A large number of sites, both of prehistoric and 
early historic age, were examined and recorded. 
Time was not available for an intensive study of 
any one site, and there are several on which the 
author insists upon the urgent necessity for 
systematic and exhaustive excavation. It was 
possible, however, by surface finds and trial 
trenches to collect and determine the sequence of 
a large quantity of ceramic evidence and other 
material—stone and bone, copper, bronze, iron 
and glass (beads and bangles)—in date extending 
from the chaleolithic age down to the close of the 
pre-Islamic period, several centuries after the 
commencement of our era. An idea of the richness 
of some of the Rites in archaeological data may be 
gathered from the fact that at Damba-k5h, a 
hilloek-ftite in the alluvial plain of the B&hu river, 
about sixteen miles only from the frontier, there 
were at a rough estimate seventeen hundred cairn 
burials, or if those scattered nearby are taken into 
the account, some two thousand. The practice of 
oairn burial shows a considerable variety in con¬ 
struction, but the skeletal remains are invariably 
those of bodies which have been exposed previously 
to burial. In this area, the author infers, it must 
have persisted for a very considerable period, ex¬ 
tending from the close of the pre-lslamic period 
back to, at least, the Iron Age. 

On the prehistoric or chaleolithic sites there is 
abundant evidence, in the painted pottery in 
particular, of affinity on one side with the chalco- 
lithie civilization traced by Sir Aurel on his ex¬ 
peditions to Baluchistan in 1926-28, which in turn 
links up with the civilization of the Indus valley, 
and on the other, with early western Asia. Finds 
from the Tal-i-plr (Haraj), for example, especially 
the painted pottery and the ‘button-seals’, a re 
compared with those found at Persepolis, Arpachi- 
yah and Fars. Further, the designs in monotone 
of the yellowish-grey ware from this rite provide a 
link between Persepolis and the chaleolithic rite 
at Fars and Baluchistan, where most of the designs 
appear, while the bands of horns found here as a 
form of decoration relate Baluchistan, Iran and 
Susa. 

Sir Aurel has modestly given to this elaborately 
produced and detailed account of his first two 
journeys in Iran the title of ‘'Reconnaissances'’; 
and so these journeys must be regarded, as pro¬ 
viding both a strong incentive and guidance .for 
further and more intensive archaeological investiga¬ 
tion—this not only for its own sake, but aba far 
the light it wilt throw on the relations of early 
civilizations in India and Mesopotamia. At the 
same time, the topographical and archaeological 
record, as weM as the magnificent series ofplates 
of the pottery andother finds, ensure its permanent 
standing as att authoritative work of reference. 
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Men and Mathematicians 


Men of Mathematics 

By Prof. E. T, Bell. Pp. 653. (London : Victor 
Gollancz, Ltd., 1937.) 12$. 0d. net. 

ROF. E. T. BELL has written a fascinating 
hook. The amount of biographical details and 
of mathematics that he has compressed into a 
volume of 650 pages is extraordinary ; but he is 
never dull; his style is lively, at times even 
‘snappy’ ; he carries the reader along ; he whets 
the appetite. No doubt the mathematician of a 
certain age who remembers little more mathematics 
than what he learnt at school and at the university 
will wish that the modern theories and develop¬ 
ments could be more fully described so that lie 
could get a better general idea of them ; and the 
reader who ie mainly interested in the personal 
and human side, while reading with enjoyment 
the biographical details, which are not easily 
accessible elsewhere, will wish for more. This is 
as it should be ; but, if the writer has set himself 
what is (in such a compass) a wellnigh impossible 
task, we are not the less grateful to him. 

Prof. Bell explains that he has applied two 
criteria in selecting names for inclusion ; first, the 
importance for modern mathematios of a man’s 
work, and, secondly, the human appeal of the man’s 
life and character. Some, as he says, qualify 
under both heads, for example, Pascal, Abel and 
Galois ; others, like Gauss and Cayley, chiefly 
under the first, though both had interesting lives. 
When the two criteria clash or overlap as between 
several olaimants for inclusion on account of a 
particular advance, he has given the second the 
precedence, as hie primary interest is here in 
mathematicians as human beings. 

In hie first chapter Prof. Bell deals with the 
Greeks—Zeno, Eudoxus and Archimedes ; then, 
with a hound over eighteen centuries, he passes 
to Descartes and Fermat, the founders of analytical 
geometry. This is because, throughout the book, 
“the emphasis is wholly on modem mathematios, 
that is to say, those great and simple guiding ideas 
of mathematical thought that are still of vital 
importance in living creative science and mathe¬ 
matics”. The particular Greeks dealt with are 
those whose work makes, as it were, a continuous 
story with that of the moderns. The story properly 
begins with Zmoof Elea. Zeno did not indeed 
claim to be a mathematician, and next to nothing 
is known of his life ; but he put forward the four 
fiMncms paradoxes itfbich have exercised the acutest 
minds ever once, and even now, notwithstanding 
of Wei ersfcrass, Dedekind andGeorg 
Cantor, oannot be said to be disposed of finally. 


Though some of the great mathematicians were 
born in the humbler walks of life, they are not 
in a majority. Monge was the son of a pedlar 
and knife-grinder, Fourier of a tailor, Fermat of a 
leather-seller ; Gauss’s father worked as a gardener, 
canal-tender and bricklayer. Laplace was the son 
of a peasant and became a complete snob; he 
examined Napoleon as a candidate for the Military 
School, and afterwards, in recognition, Napoleon 
‘pushed’ him in every possible way; he was 
Minister of the Interior for six weeks ; under 
Louis XVIII he sat as Marquis do Laplace in the 
chamber of peers. Most of the others were sons 
of professional men, chiefly in the law, officials, 
pastors, and so on. Somo were miserably poor or 
became ho ; Kummer tramping back and forth 
every day between Sorau and Halle with his food 
and books in a knapsack on his back reminds us 
of Eudoxus trudging from the Piraeus to Athens 
and baok to hear the lectures of Plato. 

Only a few of the subjects of the book seem to 
have been exceptionally precocious. Though the 
legends of Pascal’s precocity tire no doubt over¬ 
drawn, he discovered his famous theorem before 
reaching the age of sixteen years. Lagrange is 
said to have become professor of mathematics at 
the Royal Artillery School in Turin at sixteen years 
of age. Gauss, before he was three years old, 
spoke up and corrected an error which his father 
had made in calculating the weekly wages of some 
labourers ; in his tenth year he produced in a few 
seconds the answer to an addition sum set to his 
class, in which a hundred numbers beginning With 
81,297 and ending with 100,899 were to be added, 
because he instantly saw that the numbers formed 
an arithmetical progression with 198 as common 
difference. Sir William Rowan Hamilton must 
almost have rivalled John Stuart Mill: he was a 
good reader and advanced in arithmetic at three 
years of age ; at five he read and translated Latin, 
Greek and Hebrew ; at eight he added Italian and 
French and wrote an original poem in Latin 
hexameters. Eider (“analysis incarnate”) was, 
like Gauss, a marvellous calculator. Two of his 
students summed a complicated convergent series 
in specific numbers and disagreed only by a unit 
in the fiftieth place of the result. To decide 
between them Euler did the whole calculation in 
his head ; his answer was found to be correct. 

Prof. Bell has strong likes and dislikes. He 
cannot forgive Newton for accepting, at the age 
of fifty-four years, the post Of Warden of the Mint, 
nor Leibni* for spending so much of his life in 
the trivial service of the Brunswick fkmily. 
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Citrus Diseases 


Citrus Diseases and their Control; 

By Prof. Howard S. Fawcett. (McGraw-Hill 
Publications in the Agricultural and Botanical 
Sciences.) Second edition, completely revised, 
rewritten and enlarged. Pp. xv -f656. (New York 
and London : McGraw-Hill Book Go., Inc., 1936.) 
36*. 

SECOND edition, after ten years, by the 
senior author of Fawcett and Lee’s well- 
known book must be welcome to a great industry 
and to citrus pathologists. Lee, being engaged on 
other investigational work during recent years, 
generously withdrew from joint authorship of the 
new edition. The arrangement of the matter 
is the same as in the first edition, but with 
fifty-three additional pages of text (apart from the 
bibliography) and two new chapters. Significant 
of the notable extension of citrus planting outside 
of the United States during late years and the 
attention given by trained pathologists to the 
diseases and means of control, is the expansion 
of the chapter on the geographical distribution 
of citrus diseases from six to thirty pages. 

A new chapter has been added on ‘diseases due 
to deficiency or excess of inorganic constituents’ 
in collaboration with Haas of California, and the 
parts treating of sweet orango and Australian scab 
and of citrus blight have been written with the 
help of. Miss Jenkins of Washington and Rhoads 
of Florida respectively. Descriptions are given of 
about a soore of diseases either not mentioned at 
all or only cursorily dealt with in the first edition ; 
among these Mai Seeco, a specific disease as under¬ 
stood now (due to Deuteropkoma trache.iphila 
Petri), and of serious moment in the lemon planta¬ 
tions of eastern Sicily, is probably the most out¬ 


standing. Of the diseases fully treated in the first 
edition, Fawcett now records that no cases of 
oanker (oaused by Bacterium citri (Hasse) Doidge) 
have been detected in Florida since 1927, and that 
it appears to have been eradicated from all com¬ 
mercial plantings in the other Gulf States. The 
great campaign aiming at the total eradication of 
canker, begun in Florida in 1914 and extended to 
the neighbouring States, seems, therefore, to have 
been wholly successful: it has cost about two and 
a half million dollars. A similar campaign of 
eradication against canker in the Union of South 
Africa, begun in 1918, has been equally successful. 
These two effective campaigns against a highly 
infectious disease (the very susceptible grape¬ 
fruit was the variety mainly concerned), seem 
destined to become classical in the history of 
plant disease control. 

The author presents strong evidence, based 
mainly upon his own investigations, in support 
of the view that psorosis, a disease of wide distribu¬ 
tion, the etiology of which baffled pathologists for 
many years, is due to a virus. 

The bibliography has been enlarged from seven¬ 
teen to forty-one pages, duo in part to the filling 
of gaps in tho references recorded in the first 
edition and to the very complete list of those of 
the last ten years (to the end of 1935). 

The make-up of the book corresponds with the 
high standard of the first edition; the plates in 
colour, remarkable products of the technique of 
reproduction, are the same as those in the earlier 
edition. Should the new edition be reprinted, it 
would seem an added convenience if the plates 
could be numbered and listed in the table of 
contents. 



Physiology of the Parasitic Nematodes 


Nematodes Parasitic in Animals 
By Dr. Geoffrey Lapage. (Methuen’s Monographs 
on Biological Subjects.) Pp. x +172. (London : 
Methuen and Go., Ltd., 1937.) 4s. 6 d. net. 

'T'HE scope of this excellent little book is not, 
*■ as its title might suggest, systematic or 
faunistic. It is addressed primarily to the experi¬ 
mental biologist, and the author’s chief concern is 
with the physiology of the parasitic Nematodes, 
upon which, as he points out, their relationships 
with their hosts depend, and a better knowledge 
of which might enable us to oontrot their harmful 
activities in man and domestic animals. 


There is an introductory chapter on the struc¬ 
ture, life-histories mid classification of the group. 
Here, in so condensed a work, it is perhaps 
inevitable that a few errors and questionable 
statements should creep in. It is doubtful 
whether “most nematodes are parasitic”; 
while it seems a pity to find the common mis¬ 
spelling, of Filarioidea as “Filaroidee” constantly 
repeated... '• 

The main part of the book, however, is a uee&d 
review of the mass of recent Mteraturo dealh^ with 
the mode of life and metabolism of the Nematode*, 
their effects on their 'hosts., '.and theproUeou of ' 
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resistance to infestation* A bibliography of more 
than 400 references is given. His review leads the 
author to the conclusion that “in spite of every 
effort, no efficient control of any nematode para¬ 
sitic in animals is known. . , . Work, therefore, 
which seeks to understand the physiology of 
nematodes is urgently needed. ... No group of 
animals presents problems more interesting to the 
experimental biologist, nor a challenge more 
exacting to his skill. ... If every biological 
laboratory in the world employed one experi¬ 
mental biologist on the study of parasitic nema¬ 
todes, the reproach that neither biology nor 
medicine can cope with these parasites would soon 
be removed.” 

Our great ignorance of the physiology of these 
organisms, in spite of the work that has been done 
on them, is well brought out. The difficulties in 
the way of exact experiment are great. No one 


has yet been able to keep alive a Nematode 
parasitic in a warm-blooded animal, outside its 
host, for more than a few days. It is also very 
difficult to exclude bacteria and other contamin¬ 
ating factors. As Dr. Lapage says, “the products 
of nematode-metabolism oannot be accurately 
determined until a completely sterile nematode 
can be studied”. 

After discussing the known facts concerning the 
resistance of animals to infestation with Nematodes, 
the author says that “the available evidence 
suggests that . . . the three kinds of resistance 
are different only in degree and not in kind”, and 
is of the opinion that comparisons between such 
resistance anrl bacteriological immunity should 
be made with caution. Some possible methods of 
controlling infestation, mainly in grazing stock, 
are briefly discussed in the last chapter. 

H. A. B. 


Practical Hints in Horticulture 


The Horticultural Note Book: 
a Manual of Practical Rules, Data and Tables, for 
the use of Students, Gardeners, Nurserymen and 
others interested in Flower, Fruit and Vegetable 
Culture or in the Laying-out and Management of 
Gardens. Compiled by J. C. Newsham. Fifth 
impression. Pp. xx + 418. (London : The Tech¬ 
nical Press, Ltd., 1937.) 7 s. Qd. net. 

T HE new edition of this book follows on the 
lines laid down by its author in the original 
work. For conciseness and lucidity in pocket-book 
form, it would be hard to improve upon. Its data 
and practical details can be fully relied upon and 
the wealth of information orowded into its 418 
pages oovers the whole of the operations of any 
up-to-date garden. In this respect the author has 
a genius for imparting—in tabloid form—his wide 
knowledge to others. 

A very large number of subjects bearing upon 
horticulture are ably dealt with. There are chapters 
on such widely different items as weights and 
measures, sizes of pots, land measures in detail, 
valuable information and full descriptions on the. 
formation of kitchen and fruit gardens, lists of 
plants for each, costs of digging, trenohing and 
drainage. The making of lawns and their upkeep, 
lists of grasses to use in various soils, buildings, 
sheds, fruit rooms, greenhouses and . heating 
apparatus, are all dealt with separately in a 
thorou|b anCj^^ 

: Sail* and gebtogioal formations are given a full 
chapter, and the ohemical contents of various soils 
and mamnree are dearly defined. .. 


Propagation by seeds, layers, grafts and cuttings 
is described in detail. There is a long chapter on 
fruit culture, which includes a useful list of varieties 
of all the best fruits grown in the British Isles. The 
best stocks to use for grafting, planting of various 
fruits, choice of sites suitable for each kind, pick¬ 
ing, storing and even details as to packing and 
marketing are all fully discussed. No important 
item or detail has been left out and the whole 
work is brimful of most valuable information, 
all collected together under separate headings, 
and very easy to look up by the aid of ft full 
and complete index. 

In the 02 pages devoted to flowers and their 
culture, full lists of plants for the herbaceous 
border, greenhouse, stove and house decoration 
are given, and a feature of this is that all the 
principal florists’ flowers are dealt with separately, 
with valuable notes on the time of flowering, 
height and colour of the flowers. A select list Of 
ferns for stove, greenhouse and hardy conditions ; 
cultural notes on orchids; lists of trees and 
shrubs for various soils and conditions ; notes on 
economic plants; weeds of various kinds, and 
notes on the best method of eradication are in¬ 
cluded ; also, the rotation of crops, and even such 
out-of-the-Way subjects as “Ufo Natural Pood of 
Wild Birds” ; “Points to be Observed in Judg¬ 
ing”; “The Economic Value of Timbers”, and a 
whole chapter on “Insecticides and Fungicides”. 

For its size and completeness, there, is nothing 
like this book as a valuable aid to both the amateur 
and professional gardener, and it is one that should 
be on every garden-lover’s bookshelf. 
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The Nation’s Intelligence 

By <T. L, Gray. {Changing World Library.) Pp. iv-f 
154. (London; Watte and Co.* 1936-) 2#. fid. net. 

The Menace of British Depopulation 

By Dr. G. F. MoCleary. Pp. 148. (London : Goorge 

Allen and Unwin* Ltd., 1937.) 4s. fid. net. 

THESE two books, both conceived on scientific lines, 
and both written in the scientific spirit, are concerned 
with two momentous issues. One of them asks tho 
question : Are we heading for national stupidity T 
The other asks the still more stirring question : Are 
we heading for national suicide ? 

In dealing with tho first of these questions, Mr. 
Gray confronts the school of writers who hold that 
the offspring of the prosperous classes are on the 
average abler than the children of the poor in virtue 
of their superior mental inheritance, and who do not 
shrink from the inference that our high expenditure 
on social services, including education, simply 
encourages the perpetuation of inferior types* and 
ought, therefore, to be restricted. Arguing, as we 
have said, on strictly scientific lines, and without 
any social and political prejudices, Mr. Gray gives 
reasons for believing that there is no oauso for 
alarm, that there is no ground for supposing that 
the average intelligence of the community is decreas¬ 
ing, and that* so far from being a blunder, the raising 
of the physical and intellectual level of the masses is 
of vital importance. 

As to the menace of depopulation. Dr. MoCleary 
sounds the definite note of warning. The population 
of Great Britain is still increasing, but at a rate so 
greatly reduced as to point to the beginning of 
decrease in the near future. If, says he, our present 
fertility and mortality rates remain at their present 
level, we shall enter upon a period of decline which 
must end in extinction. Most people, by the way, 
do not realize the position, because they are misled 
by an unscientific and superficial view of the relevant 
statistics. As the same process is going on in most 
of the Overseas Dominions of the British Empire, 
and as the mother country will soon be able to do 
nothing to help them, the outlook for the Empire 
is a black one. The author is in no doubt that the 
main cause of the decline is voluntary birth-control. 
He sees little hope of stimulating the growth of 
population by such artificial expedients as family 
allowances and marriage loans. Yet he does not 
close on a note of despair. The effective remedy* he 
holds, lies in making life better worth living for all 
classes of the community, 

Vakuumspektroflkopic 

Von 3>r. Hans Bomke. Pp. x-f248. (Leipzig: 
Johann Ambrosius Barth, 1937.) 17.70 gold marks. 

Since the publication of Lyman’s monograph 
“Spectroscopy Of the Extreme Ultra Violet”, there 
has been a steady development of technique and 
accumulation of results in the field of vacuum 
spectroscopy. Improved glass gratings and the use 
of grasing incidence have enabled toe limit of the 
spectrum to be pushed to shorter wave-lengths, until 
now it is well within the long-wave limit of soft 


X-rays, Many spectra have already been studied. 
It has thus become desirable that a new survey 
should be made of the investigations which have been 
carried out in this field. In his valuable little book 
‘ ‘Vakuumspektroskopio’ ’ Dr. Hans Bomke has set 
himself this task. 

Dr. Bomke opens with a brief historical review, 
then proceeds to describe in considerable detail the 
design of various types of vacuum spectrographs, 
their method of us© and the construction of light 
sources suitable for them. About two thirds of the 
book are devoted to these topics. The remaining 
third is concerned chiefly with work which has been 
done on the spectra of atoms, although eight pages 
at the end briefly summarize results obtained with 
molecules and solid bodies. The appendix contains 
useful constants and a very full bibliography. 

This book should prove of great assistance to those 
desirous of becoming acquainted with recent researches 
in the extreme ultra-violet. 

A Text-Book of Inorganic Chemistry 
Edited by Dr. J. Newton Friend. Vol. 11 : Organo- 
metallic Compounds. Part 4: Derivatives of 
Selenium, Tellurium, Chromium and Platinum. By 
Archibald Edwin Goddard. Pp. xxviii «f 292. (London: 
diaries Griffin and Co., Ltd., 1937.) 20s. net. 

The subject-matter of the present volume is con¬ 
cerned with the aliphatic and aromatic derivatives 
of selenium and tellurium and the organic compounds 
of chromium and platinum. It is almost entirely of 
interest from the point of view of organic chemistry, 
and it may be suggested that vol. 11, dealing with 
organo-metallic compounds, four parts of whioh 
making up a total of 1,632 pages have already been 
published, is out of proportion with the rest of the 
work. In the present volume, very minute details of 
preparation are given and the text will be of interest 
mainly to tho specialist. The literature appears to 
have been very well covered and there are good 
indexes. For those who wish to inform themselves 
of the subject of which it troats the book will be a 
very useful guide. The preparations are nearly 
always given in sufficient detail to make reference to 
tho original publications unnecessary. 

Practical Stereoscopic Photography 

By J, Moir Daltell. Pp. xv f224. (London: The 

Technical Press, Ltd., 1936.) 10s. fid, net. 

Dr. Mom Daxzjsll’s book deals with the minutiae of 
a single branch of photography. The subject is for 
the most part clearly treated, but the complete 
absence of illustrations renders some parts difficult 
to follow. In the early chapters the author dismisses 
the characteristics of binocular vision, describing the 
psychological effects of various muscular actions and 
their relation to our interpretation of what we see. 
There follows every complete treatment of apparatus 
and technique. Much of the part dealing with 
technique is applicable to general photography, end 
will be found very valuable to the -one lens* workers 
as well as to stereo workers. 
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The Voyages of 

\ BOUT forty years ago, the first Discovery lay 
-*** a building in Stephen’s yard at Dundee, for 
Captain Scott’s Antarctic Expedition. She was 
built like a Dundee whaler, but of the finest 
African oak, and finished as a labour of love ; her 
timbers, spars and full barque-rigging were all as 


the Discovery* 

Office built a new ship under her old name, less 
beautiful, but equipped as no other ship hod ever 
been for the naturalist and the hydrographer. A 
much smaller vessel was added later on, bearing 
the name of that great scientific navigator and 
whale-fisher William Scorosby. She was built as 



Eariy wfe or Tins Biajk whale. From “Report on tub Progress op this Discovert Committee's 
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strong as Stephen and his men could make them ; 
but the old lines were not left unaltered, and 
when she put to sea she rolled terribly. The 
Hudson’s Bay Oo. got her later on, and the 
Colonial Office took her over when she was 
five and twenty years old and sent her on her 
first and last cruise to the Falklands and the 
South Georgian whaling-grounds. She found 
other Antarctic work to do under the Australian 
and New Zealand Governments, when our Colonial 

* Report an th£ Progress of the IHscovery Committee 1 * Inveetiga- 
tkma. Pp.M+ll plates. (toadOn: Colonial Office, UW7.) fe.M.n at. 


a “whale-catcher”, to study and mark the whale 
at close quarters ; the Norwegian whaling-skippers 
at Walfisoh Bay (when I happened once to pass 
thereby) thought they could have built her a great 
deal better ; but still she has marked her whales, 
and done good work in other ways. 

The old and new Discovery and their little sister- 
ship have been at work on and off pretty steadily 
for twelve years in the fierce cold and almost 
constant gales of Antarctic seas. Their one main 
object was to study, for the sake of the whale- 
fishery, the natural history of the several whales, 
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their movements and migrations, the things on 
which they feed, the waters in which they live 
and move; physical oceanography, chemistry 
and ail the biological sciences have their part 
in the story of the whale. The Basque har- 
pooneers in the Bay of Biscay killed out the 
Atlantic whales, one by one, until no more 
were seen for near a hundred years ; the New 
Bedford men chased the Sperm whale all round 
the world, with ever-lessening catches; the 
Dundee ships in Davis Straits pursued the 
dwindling Greenland whale to the very verge of 
extinction. But the modern whaler, with his 
Svend-Foyn gun, his explosive bullots, and his 
'floating factories\ kills a hundred whales to the 


old harpooneers’ one ; and it was plain to see 
that, plentiful as whales were on their southern 
feeding-grounds, they could not outlast the in¬ 
satiable pursuit for ever. The aim of the Discovery 
was “to furnish a basis for the rational regulation 
of whaling”; in other words, to tell the com¬ 
mercial world how far greed might safely go. The 
whale is a very different thing, say, to a codfish, 
which lays, year by year at random, its million 
eggs ; the whale nurses its single child for months 
with all solicitude, but men of business slaughter 
it as the Red Men killed the buffalo, and no 
humanitarian considerations enter the case. 

The Blue whale, or Sibbald's whale as it was until 
lately called (after the old Edinburgh physician of 
three hundred years ago), is the largest and most 
valuable, the Fin whale (or oommon rorqual) the 


most abundant whale in the Antarctic ,* the rarer 
Humpback was the first to show grave signs of 
depletion. Some 10,000 Blue whales are killed 
©very year down in the Antarctic, besides a good 
many more (younger on the whole) on the South 
African coast; and, if the numbers killed do 
not yet become noticeably less, the mean size 
falls away, little by little and year by year. 
The whales do not live so long, their 'expecta¬ 
tion of life’ grows significantly less ; worse still, 
the mean size over the whole catch is falling 
below that of first maturity—a larger and larger 
proportion of the remaining stock no longer breed 
at all! The Blue whale is about 21 ft. long at 
birth, nearly 60 ft, long (so it is said) at a year 
old, and the females are sexually 
mature a little over two years 
old, when they are about 79-80 
ft. long. This very rapid growth 
and very early maturity (on 
which the hopes and prospects 
of the fishery largely depend) 
are vouched for by the Dis¬ 
covery naturalists, and are in 
harmony with Norwegian esti¬ 
mates ; they are novel, and un¬ 
expected, and extremely inter¬ 
esting determinations. Papers 
by Dr. Stanley Kemp, Dr. N. A. 
Mackintosh, Mr. J. F. G. 
Wheeler and Mr. A. Laurie on 
the Blue and Finner whales, 
their rate of growth, their age at 
maturity, their migrations, their 
estimated numbers, their curious 
physiology of respiration and all 
else about them, are here as 
large instalments of the work 
which the Discovery set out to do. 

The Discovery's hydrographic 
work has proved peculiarly in¬ 
teresting, and Mr. G. E, R. Deacon deserves especial 
congratulation. Oceanography had its roots in the 
Challenger Expedition, its seeds were sown by Hum¬ 
boldt and Maury, but the tree only began to grow 
apace some thirty or forty years ago ; it was then 
that Nansen told us something of the peculiar 
oceanographic interest of the polar seas. T he Chal* 
lenger had given us, as a first approximation, the 
simple story of a bottom-current, cold and heavy, 
flowing towards the equator, while a surface-current, 
salt and warm, streamed over it to the pole. That 
the great oceans show a more complex stratification 
than this was indicated even by the Challenger 
observations, as Mere saw long afterwards ; but the 
Edinburgh physicists were cautious men, wd had 
been afraid to trust to what seemed the tekreom- 
plicated evidence of their own thermometers. 
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Now the Discovery, following on the Meteor's work, 
gives us a new story just a little less simple than 
the old, telling of four water-layers in the oceanic 
circulation instead of two. Starting out from the 
Weddell Sea, toppling to begin with over the edge 
of the plateau, down to the bottom and away 
northward, goes a current of cold heavy water. 
Lying over this and creeping slowly southward, a 
mass of warm salt water lies ; it rises up over the 
Antarctic current as this plunges down to the 
depths on its northward way, but it does not come 
to the surface, for there is other Antarctic water 
there with a density,so far reduced by melting ice 
as to float, cold as it is, over the warm deep current. 
Then over all comes the fourth layer, of tropical 
or subtropical water, very salt but very warm, 
flowing southward over all the Antarctic waters. 

The whole case, simple as it is, is not quite so 
simple as that! For our two surface-waters, 
the hot and the cold, the salt and the fresh, 
one going south and one coming north, meet some¬ 
where, and when two water-masses meet things 
happen. You may see almost anywhere near the 
shore, especially in an estuary when the tide is 
coming in, a line of frothy turbulent water, marked 
out by a flotsam of sticks and straws ; this is the 
Schaumrand , as Otto Petterson called it. Such a 
Schaumrand on a prodigious scale, visible from 
miles away, marks somewhere about 50° S. the 
so-called “Antarctic Convergence”, the meeting of 
the warm and cold surface-waters. Hero the south - 
going current is turned back or carried down, and 
mixes with the Antarctic surface-water which 
meets it, to form, some way below, the cold north¬ 
ward intermediate ourrent. Thus in the farthest 
south we have three layers of water—cold, warm 
and cold again ; but farther north there are four 
layers, tropical or subtropical ocean-water drifting 
southward over the other three. 

From this easy beginning the story goes on and 
gathers interest. It is one of Deacon’s remarkable 
discoveries that the Weddell Sea, and that alone, 
is the source of all the heavy bottom-water, heavy 
with cold and undiluted by melting ice ; from the 
Weddell Sea the drift creeps along at the bottom 
of the great oceans, and is traceable even as far as 
the Bay of Biscay. But there are parts of the 
Antarctic Ocean so barred by shoals or submarine 
walls as to be shut off from the main current- 
system. Boss’s Sea has a northern wall so high 
that the warm deep current does not enter it at all. 
So Ross’s Sea becomes filled up with Antarctic 
water, extremely cold, and also extremely salt 
because much water has been removed to form 
pack-ice; and the fauna of Ross’s Sea has (I 
behove) its consequent peculiarities. 

Surface-currents coming northward from the far 
south hug the west coasts of the great continents, 


and the most important and best-known of 
these, which the WiUiam Scoresby has specially 
investigated, is the Peru or Humboldt Current. It 
flows for more than 2000 miles along by Chile and 
Peru, now slow, now swift, now narrow and widen¬ 
ing out again, oven to a breadth of some 200 miles. 
It seems to arise about 40° S., in one of those con¬ 
vergences or divergences of which we have spoken, 
where cool and moderately saline water of Ant¬ 
arctic origin wells up from below the warm water 
of the equatorial counter-current, as indeed it 
continues to do for all its length along the western 
edge of the continent. The cold water comes up 
teeming with nutrient salts ; it breeds a plankton- 
fauna of the richest kind ; and this supports a 
population of whales, and of fishes preyed on by 
innumerable sea birds the guano of which is sent 
all over the world. This cold current dominates the 
situation, but now and then persistent northerly 
winds check it or thrust it aside. Then comes el 
Nino , a new warm current upsetting the old equi¬ 
librium ; the fish die in millions, the water stinks, 
the birds starve, the guano industry cries aloud. 
On the west coast of South Africa, at Walfisch 
Bay and Swakopmunde, the same phenomena 
occur. 

After this fashion the Discovery reports lead 
us to many interesting things—interesting chemi¬ 
cally and biologically—and arising out of the plain 
facts of oceanography. At the bottom of the 
Weddell Sea are found gypsum, calcium oxalate 
and calcium citrate, the last two especially being 
of obscure origin and unknown at the bottom of 
any other sea. A vast abundance of life, micro¬ 
scopic and macroscopic, strikes every naturalist in 
Arctic or Antarctic seas, and the coldest of Ant¬ 
arctic waters are the richest waters in the world. 
The biologist is apt to ascribe this abundance to 
superabundant oxygen, such as the cold waters can 
dissolve ; but that alone would not go far. The 
nutrient salts, the phosphates and nitrates, are the 
true limiting factors in the growth of that micro¬ 
vegetation with which the whole biological cycle 
begins. The tropical oceans are often very barren 
of these salts ; in our own latitudes there is never 
too much, and the burst of growth in spring uses 
up the supply leaving little or nothing to spare; 
but the Discovery people have shown us that 
phosphates and nitrates are more abundant in the 
Antarctic Ocean than in any other seas, and that 
down there plant-growth is never checked for want 
of them. Plant-growth in the ocean is limited to 
a certain depth by its need of sunlight, so the 
water a little lower down tends to be rich in unused 
phosphates, In the neighbourhood of any great 
divergence these waters rise to the surface, and 
foster an unusual micro-vegetation there. At the 
edge of the continental shelf we meet with such 
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rifting waters, and have again a rioher growth of 
plants and of creatures great and small to feed on 
them and one another. 

A hundred years ago, Johannes Midler was using 
the first tow-net, about the time when Edward 
Forbes was borrowing for the first time a fisher¬ 
man’s oyster-dredge; but only now do we begin 
to understand properly the importance of the 
floating life of the sea. Its distribution, its seasonal 
abundance, its variation with temperature, its 
presence in this water and absence in that, the 
vast variety of organisms of which it is variously 
and with varying importance composed, all these 
things are a great part of the science of the sea 
and of our understanding of all the fisheries. 
Prof. A. C. Hardy of Hull (a most ingenious 
student of the plankton) and Mr. E. R. Gunther 
have written an interesting report on the ways 
and means by which plankton is dispersed 
and distributed, and how the gathering-places 
of the whales may be expressed in terms of 
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plankton, and again of the phosphate supply. 
Dr. N. A. Mackintosh has demonstrated a seasonal 
circulation in the Antarctic plankton on a scale 
unrivalled elsewhere ; the big Euphausias, staple 
food of the Blue whale, first made known by the 
Challenger and met with again by Dundee whalers 
who went far south unsuccessfully some forty 
years ago, are fully described by Dr. F. C. Fraser 
and Mr. Dilwyn John. But without saying more 
of the ship’s company and their doings, let rae just 
say that the Discovery II , with a great task to do 
and ample means to . help to do it, has added 
largely and handsomely to natural knowledge, and 
given the ship’s name an honourable place among 
voyages of exploration and discovery. There is 
one omission in the report before us. I have read 
it all through without encountering the name (save 
in a list of papers) of the leader and director of 
the Expedition, the distinguished author of the 
report. 

1). W. T. 


Tests in Common Use for the Diagnosis of Colour Defect* 

By Dr. Mary Collins 


r I^ESTS for colour vision fall into two categories. 

* In one type of test, transmitted light is used, 
in the other reflected light. While the former type 
of test ift regarded as the more fundamental, the 
latter can be of great service for quick diagnosis 
of* colour anomaly. Colour tests may be admin¬ 
istered purely for theoretical purposes, or they 
may be applied for practical purposes, as selection 
tests for different vocations. This second function 
assumes its most important role in vocations in 
which lack of accurate discrimination between 
different coloured signals may involve human lives. 
This function is also of significance in other voca¬ 
tions in which the lack of (‘dour discrimination, 
though not involving danger to the community, 
is highly disadvantageous to its possessor. 

There seems to be no need at the present day 
to emphasize the importance of the recognition 
and detection of colour defect. It is, however, 
very illuminating to study some of the more 
recent investigations in the field, particularly those 
concerned with the incidence of red-green defect. 
The percentages given seem to be much higher 
than in the reports of the earlier investigations. 
It does not necessarily follow that the incidence 
of the defect is increasing; the indications are 
rather that detection is more accurate owing to the 

* FjWW Umi ptw&ttfauu juMww to Moa J (Psychology) of th* 
BrltMh Association, deUVorod *t ltottioghom on September 8, 


improvement of tho test material. Out of 3(H) 
candidates applying for acceptance as apprentice 
printers, the percentage of red-green colour-blinds 
was 7*5, this figure being exclusive of the colour- 
weak and the anomalous. 

It seems more or less agreed that red-green 
colour-blindness is a reduction system of normal 
colour vision, one cogent argument in support of 
this contention being that normal colour matches 
are valid for any type of dichromate. The colour- 
blinds lack something which the normal eye has, 
but have nothing which the normal eye does not 
possess. Ihe individual with normal colour vision 
sees a spectrum composed of six or seven colours. 
The red-green colour-blind has a spectrum com¬ 
posed of only two colours, these two colours Mug 
yellow and blue. The acceptance of this feet was 
delayed for a long time, and it is doubtful if it is 
yet generally accepted. Hersohel, in 1845, was the 
first to put forward the diohromic explanation of 
colour-blindness. He pointed out in his article on 
“Light” in the “Encyclopaedia Metropolitana” 
that certain individuals oould only dintmgni.1. two 
colours, and that these two colours were yellow 
and blue. Clerk Maxwell, among others, Opposed 
this, for he accepted the theory put forward «t 
that time by Young and Helmholts that cokrar- 
blinds were either red-blind, green-blind or violet- 
blind, and that the red -blind were blind to red. 
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but oouid see the remaining two colour*, green 
and violet: the green-blind were blind to green, 
but could see red and violet. 

In an account by Pole of his own case, we find 
he vigorously protests against these prevailing 
beliefs, and gives a careful analysis of his own 
colour vision as evidence. He had boon pro¬ 
nounced red-blind by Maxwell and groen-blind by 
Holmgren. Pole repudiated both suggestions, and 
claimed that the true solution was that he was 
blind to both colours. This conclusion was con¬ 
firmed by a large number of facts. One was the 
evidence of the colour-blinds themselves who, 
whether they were classified as red-blind or green- 
blind, asserted that their colour sense was com¬ 
posed of blue and yellow. Another was a case of 
congenital unilateral diohromatism investigated by 
von Hippel in 1880. The individual tested had 
normal colour vision in his left eye but was colour¬ 
blind in his right eye. With the right eye he con¬ 
fused red and green with yellow, as tested by 
various standard tests. The colours which the 
subject could distinguish with his right eye wore 
blue and yellow, these being confirmed when he 
looked at them with his normal eye. Von Hippel 
diagnosed the case as one of red-green blindness 
with spectrum of normal length. Holmgren ex¬ 
amined the case with his wool test and proclaimed 
it to be one of red-blindness with shortened 
spectrum in accordance with the Helmholtz theory. 
Von Hippel retested his subject and reaffirmed 
his finding. This was the first case of mono- 
oular colour vision reported, and it undoubtedly 
strengthened the case for the acceptance of 
HerscheTs and Pole’s views. Holmgren, it is 
interesting to note, ultimately agreed that blue 
and yellow were the only colours seen. That this 
point is still controversial may be gathered from 
the statement made by Pitt in a recent investiga¬ 
tion, that the fundamental responses of the pro- 
tanope are blue and a saturated green, while those 
of the deuteranope are blue and a mixture of red 
and green. 

Only a few cases of unilateral colour-blindness 
have been recorded, and these, according to 
Parsons, are of “doubtful value”. In these cases, 
however, the suggestion is always that the colours 
seen are blue and yellow. Miles and Beaumont, 
who tested the two eyes separately in an investiga¬ 
tion into colour-blindness, found considerable 
difference between the two eyes in many oases, 
and suggest that although there is no conclusive 
evidence as to the frequency of unilateral colour¬ 
blindness, “possibly it amounts to three or four 
per cent of the colour-blind”. They discovered 
one such case in a group of 23, and Miles and 
Graig found another in a group of 390 mercantile 
salesmen. This latter individual was a dry goods 


salesman and aware of his condition, and if re¬ 
quired to match fabrics he closed the defective 
eye and made the proper discrimination with his 
normal eye. If these cases of unilateral colour¬ 
blindness are as numerous as suggested, a field 
seems opened up for further investigation which 
may lead to definite conclusions as regards the 
fundamental sensations of the red-green colour¬ 
blind . 

The results of investigations carried out over a 
number of years at Edinburgh into the colour- 
sensations of the red-green colour-blind seem to 
indicate that their colour sensations are indeed 
blue and yellow. The oxtont to which these two 
colours replace all the other colours in the spectrum 
is, however, not constant for every colour-blind. 
With some, yellow and blue may replace all the 
other colours, that is, red, orange, yellow and 
green may be seen as different shades of yellow, 
blue and violet as different shades of blue. Some¬ 
times, instead of the green being replaced by 
yellow, it may appear as grey, or the blue-green 
may appear as grey, the extent, of the neutral 
band varying with the gravity of the defect. A 
second neutral band is also found extra-spertrally 
in the complementary colour, in the purples. In 
one extreme case which came under observation, 
only two narrow bands of yellow and blue existed, 
the other colours being seen as shades of grey. 
Red appeared as black, orange as dark grey, 
yellow could be discriminated, green and blue- 
green wore seen as grey, blue could be distinguished, 
but violet appeared as dark grey. In one test, out 
of 70 colours observed, 04 of them appeared as grey. 

All cases, however, are not so extreme as the 
one just described, and the general finding which 
seems to be gradually gaining ground is that there 
exist different degrees of colour-blindness extend¬ 
ing from extreme cases in which blue and yellow 
are the only two colours visible, to milder cases 
in which the blindness to red and green is not 
total. In these milder cases the individual can 
see red and green if they are bright enough or 
vivid enough. It is these milder forms which 
constitute the great practical problem, for in these 
cases the ability to distinguish between red and 
green is likely to fail when the individuals are 
fatigued, or when the illumination is poor, as in 
mist or fog. The extreme oases can be easily 
detected, but the milder cases, which have been 
described as 'dangerous colour-blind s’, require very 
careful examination if they are to be detected. 

That different degrees of colour-blindness exist 
has been emphasized by more than one writer, 
Hayes “wonders if we shall presently have to give 
up all classifications by types, arrange colour 
defectives in distribution tables and give a colour 
graph or profile for each subject, showing his 
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efficiency or deficiency for each colour in terms of 
a per cent of the normal or average attainment”. 
Troland states that the original restriction of 
colour-blinds to protanopes, deuteranopes and 
tritanopes is no longer adequate, and allowances 
must now be made for more types of variation, 
Edridge-Green recognizes seven different types of 
colour vision, and Sohjelderup states that there 
are at least eighteen significant species of colour¬ 
blindness. Collins reaches the conclusion that it 
is quite unprofitable to try to classify the colour 
systems of the colour-blind because there exist so 
many individual variations. 

One group in which the colour defect is not 
extreme has been definitely recognized. Seebeek, 
in 1837, found certain cases which he was reluctant 
to classify as colour-blinds, who yet showed signs 
of colour abnormality. It was not until 1881, 
however, that these eases were understood. In 
that year, Rayleigh found that a number of 
individuals with otherwise normal colour vision 
were unequally sensitive to red and green. In 
equating reel (lithium line 670-8 and green 
(thallium line 535 gg) to match a yellow (sodium 
line 589 gg), since known as the Rayloigh equation, 
some were found to require far more red than the 
normal, others required an excess of green. Von 
Kries, in describing an extensive series of experi¬ 
ments, applied the name ‘anomalous trichromates* 
to these cases, and this designation has gained 
universal currency, Guttman advocated the terms 
red-weak and green-weak, and distinguished seven 
characteristics which they manifest, the chief of 
whioh are high thresholds, heightened colour con¬ 
trast and a quick fatigue to colour stimuli. 

It is customary to divide these anomalous tri- 
chromates into two groups corresponding to the 
two groups of dichroraates, deuteranom&loua tri- 
chromates or partial deuteranopes in which the 
sensitivity to green is below normal, and prot- 
anomalous trichromates or partial protanopes in 
which the sensitivity to red is below normal. The 


green anomalous seem to be more numerous than 
the red anomalous, the ratio being quoted as 6 to I. 

These cases, it may be, form the connecting 
link between normal colour vision on one hand 
and colour defect on the other, and if a sufficient 
number of cases could be tested ranging from 
normality to complete red-green deficiency, a con¬ 
tinuous series might be obtained. 

It is a moot point as to whether these anomalous 
trichromates form ‘dangerous colour-blinds’. The 
general finding seems to be in favour of the 
affirmative, Some writers, for example, Troland, 
actually include them in classifications of types of 
colour-blindness. Oblath points out that they can 
only recognize colours when they are saturated 
and of intense luminosity ; “It is evident that these 
peculiarities render these subjects less fitted for 
certain services”. In a report on “Colour Vision 
Requirements in the Royal Navy” (Med. Res. 
Council Report, Spec. Series No, 185 ; 1933), it 
is stated that “the mildly anomalous trichromate 
can be considered a safe look-out. On the other 
hand, the unfit anomalous trichromate is, in many 
ways, a greater source of danger than the dichro¬ 
mate”. The incidence of this anomaly is estimated, 
in the same report, as 6 per cent, which is stated 
to he a very conservative estimate. Both reports 
emphasize very strongly the fact that the anomalous 
tricliromate behaves as if colour-blind when 
conditions are unfavourable, such as when mist, 
fog or smoke are present, and this is all the more 
disastrous because the individual is rarely aware 
that lie suffers from any colour defect. The 
heightened contrast and the quick fatigue char¬ 
acteristic of such anomaly may well make the 
judgment of colour and the discrimination of 
colour highly erroneous. The testing and discover¬ 
ing of these cases of anomalous trichromatic 
vision is not easy, and necessitates very careful 
procedure, and generally not the application of 
one test, hut of a battery of tests. 

(To be continued.) 


Obituary 

Sir David Ormc Masson, F.R.S, 

ROF. SIR DAVID ORME MASSON, who died at 
Melbourne on August 10, was bom at Hamp¬ 
stead, London, on January 13, 1858. He was of 
mixed English and Scots descent. His father, Prof. 
David Masson, editor of Milton, Goldsmith and Do 
Quinoey, and Historiographer-Royal for Scotland, 
name of Aberdeenshire stock—there is & saying in 
the Don valley that “Eassons, Massons an’ (Reasons 
a 1 Cain* frao Tarlandside’Y His mother, Rosaline 
0rme» had a forbear George Butt, the father of 


Notices 

Joseph Priestley's biographer, John Twill Rutt; 
and it may be mentioned^ as throwing some light on 
the family, that the home of the Onnee, in Avenue 
Road, Hampstead, was a favourite rallying ground 
of the Pre-Raphaelites. In 188* David Maeeon 
migrated from the chair of - English btetnture at 
University College, London, to the Regius chair of 
English in the Univeartity of Edinburgh, «ad so it 
oame about that his son, David Orma Masson, was 
educated at Edinburgh Academy and afterward* 
graduated M, A. and B.So. at Edinbmgh. -v- r> ' 
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In his younger days Masson was a strong walker 
and swimmer, and he played golf, tennis and billiards. 
After a short period of research with Prof. Crum 
Brown, he left Edudnirgh for Bristol in 1880, to 
become Prof. W. Ramsay’s first assistant (in later 
days, his son, Irvine Masson, was to become Sir 
William Ramsay’s last assistant, at University 
College, London). Before Masson returned to Crum 
Brown, ho and Ramsay had laid the foundations of 
a lifelong friendship. Meanwhile he had acquired 
sorno further research experience at the Univer¬ 
sity of Gdttingen. During his second period 
at the University of Edinburgh, Masson, with 
R. Fitzroy Boll, founded the first Students’ Repre¬ 
sentative Council in any university, of which Masson 
became the first Senior President. The ensuing 
I'evolutionary improvement in the students’ behaviour 
at graduations, etc., led Principal Sir Alexander 
Grant to exclaim, at the end of tho tercentenary 
celebrations: “Gentlemen, you have saved the 
Republic 1“ Masson was also a prime mover in the 
foundation of the Students’ Union in the University 
of Edinburgh—again, the first in Great Britain. 

In 1886 Masson was elected to the chair of 
chemistry in the University of Melbourne, a key 
appointment which lie held with high distinction 
until he retired in 1928, to become professor emeritus. 
Orme Masson, and his contemporaries Baldwin 
Spencer and T. R. Lyle, must be numbered among 
the prime creators and moulders of Australian science ; 
to them Australia in general and the University of 
Melbourne in particular owe a debt beyond compu¬ 
tation, A brilliant and inspiring teacher, Masson 
built up Australia’s most distinctive school of chem¬ 
ical research at Melbourne, and exerted a steady 
influence upon the development of Australian 
science through his pupils and research students ; 
but this was only one side of his work. His remark¬ 
able clarity of vision, combined with his organizing 
and administrative ability, his interest in the wider 
aspects of science, and his flair for public work, 
naturally brought him out as a leader in the founda¬ 
tion of national scientific institutions in Australia. 
Among these were the Commonwealth Advisory 
Council of Science and Industry, of whioh he was 
deputy chairman from 1916 until 1920, and whioh 
merged later into the Commonwealth Council for 
Scientific and Industrial Research; the Australian 
National Research Council, of which he was president 
in 1922-26 ; and the Australian Chemical Institute, 
of whioh he was the original president in 1924. 
Masson was also president of the Australasian Asso¬ 
ciation for the Advancement of Science in 1911-18, 
and was largely instrumental -in bringing about the 
visit of the British Association to Australia in 1914. 
la addition to all this, he was active in the interests 
of Ahtarotio ^eaqplcration from Australia. 

Masson’s researches were concerned chiefly with 
physical chemistry, more particularly with the theory 
of solutions, ionization,, and obemieal dynamics. 
Wjth R**n*^ worked upon atomic 

volumes at the boiling point 1 . This investigation 
at Edinburgh, by tome work with 
M. Hay ontht oomposition of nitroglycerine 1 , and 


by a series of researches on suJphine salts, carried out 
partly in collaboration with L. Dobbin*. The latter 
theme was afterwards extended at Melbourne with 
J. B. Kirkland 4 . A paper on molecular volumes* was 
followed by another early research at Melbourne, in 
which, with N. T. M. Wilsmore, Masson came near 
discovering the celebrated organic synthetical reagents 
later associated with the name of Grignard 1 . 

In 1891 Masson pointed out the analogies between 
solution and vaporization which are embodied in 
his term ‘critical solution temperature’; at the same 
time he brought to notice certain other principles 
regulating the miscibilities of liquids 7 . He was a 
keen exponent of the ionic theory in its early days, 
and between 1897 and 1899 ho developed the direct 
‘jelly-tube’ method of measuring ionic velocities*. 
Later notablo work emanating from the Melbourne 
laboratories under his inspiration included various 
observations on the decomposition of persidphatos 
and of sulphine hydroxides in aqueous solution 
(Leila Green, Brenda Sutherland*), and studies on 
the viscosity and conductivity of some aqueous 
solutions (W, Hober Green 10 ). Another interesting 
research (1909), dealing with the mechanism of urea- 
formation from cyanates, was carried out in col¬ 
laboration with his son, Irvine Masson 11 . During 
this period also, B. D. Steele and Kerr Grant 11 
developed their quartz micro-balance in Masson’s 
department; this was afterwards used by Ramsay 
and Whytiaw-Gray to measure the density of radium 
emanation. 

It is not generally known that early in 1896 
Masson evolved a modification of Mendol^efFs periodio 
system, which, apart from the treatment of tho rare- 
earth metals, is practically identical with the later 
classification of Bohr. Masson’s arrangement was 
printed immediately after Ramsay’s discovery of 
helium 1 *, and it contained spaces which were later 
filled by neon, krypton, xenon, and niton. “Helium 
and Argon,” it is stated in an inset to the table 14 , 
“are placed in the new Group VIII, characterized by 
valence ^0 and atomicity = 1.” It was probably a 
discussion between Masson and Ramsay in May, 1895, 
during a visit of Masson to Groat Britain, which first 
gave Ramsay real confidence in the idea of this 
missing group of rare elements. Masson’s arrange¬ 
ment was adopted by Ramsay and incorporated 
by him in a celebrated wall-diagram whioh he used 
in his lectures at University College, London (part 
of this diagram was reproduced in the well-known 
caricature of Ramsay by ‘Spy’). 

Another example of Masson’s proscience is provided 
by a paper published so early as 1921, in which he 
developed what was essentially a proton-elootron 
statement of the composition of atoms and of the 
consequent form of the periodic classification 11 . This 
striking treatment of a fundamental problem faded 
to attract the attention it deserved. A similar 
remark applies to Masson’s final contribution to 
physical chemistry. This work, which was sum¬ 
marized. in a paper brought before the Australasian 
Association for the Advancement of Science in 1936, 
and afterwords printed, offered a new treatment of 
the foots of the electrolytic conductivity of strong 
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and feeble electrolytes, in strong and weak solutions, 
from which Masson deduced a simple general law 
based upon the viscosity aspect. 

Masson's direct contacts with industrial chemistry 
were limited, but a constant stream of his students 
went forth into industrial careers in Australia and 
elsewhere. Through the close touch which ho main¬ 
tained with his former students and their firms, he 
exerted a wide influence in this field, directed par* 
ticularly towards the scientific management of 
industrial eon corns. Among his old students who 
entered academic chemistry may be mentioned his 
own successors at Melbourne, Prof, (now Sir) A. 0. D. 
Rivett and Prof. E. J. Hartung, and elsewhere Prof. 
L. S. Bagster, I)t. A. O. Gumming, Prof. J. 1. O, 
Masson, the late Prof. R I). Steele, and Prof. N. T. M. 
Wilamore. 

Masson’s work received early recognition in his 
election to the Royal Society in 1903. Ho became 
O.B.E. in 1918, K.B.E. in 1923, and LLJD.(Edin.) in 
1924. He married Mary, daughter of the late Prof. 
Sir John Struthers, M.D., of Aberdeen and Edin¬ 
burgh, who survives him; of his two daughters one 
survives ; and his only son, Irvine Masson, is professor 
of chemistry in the University of Durham. 

David Orme Masson was a man of great charm and 
urbanity, with a rare gift of lucid exposition and a 
lively and polished wit. Modest, versatile, and cul¬ 
tured as befitted his anoestry, he possessed an 
unusually wide range of interests and human sym¬ 
pathies. He was the doyen of chemistry in Australia, 
a great teacher in the University of Melbourne, and 
a much-loved citizen of hie adopted country. 

John Read. 

1 J. Chtm. $qc k , 00. 40 (1881). 

» Tnmt. Hoy. 8ttc. Hdin., 88, 87 (1883), 

* J , Cftoift. Soc., 47, 5tt (1885); 40, 283, 249, 84C (1880). 

* J. Ohm. 8oc., M, 120, 13 B (1880). 

* Phil. M«y. t (B), 00, 412 (1890). 

* Proc, Choni. Soc., 7,10 (1801). 

T NATtttUS, 48, 346 (1801); Z. phy*. Chcm., 7, 600 (1801). 

* Phil. Tran*., A, 100, 331 U800). 

* J. Chom, Sot 07. 2088 (1010); 00, 1174 (1011). 

!F J. Chom. Soc.> 00, 2023, 2040 (1008). 

*’ t. phy9. 70, 200 (1010). 

J> Proc. Hoy. Soc. t A. 00. 680 (1900). 

'* J. Ohm, 8oc. t 07,1107 (1806). 

1 * Mashou’s table wtw publtelwd as a folding oard by HelvlU<\ Mulhm 
and Slade, London and Melbourne, n.d, A note state* : "Atomic 
wHjjfito taken from the table of R. W. Clarke, revised to 1st January, 

* 7*M. |0], 41, 281 < 1921 ). 


Canon B* H. Streeter 

Canon B, H. Stkeeteb, provost of Queen's 
College, Oxford, who was killed with his wife in an 
aeroplane accident in Switzerland on September 10, 
was one of the groat Biblical scholars of the world . 
He was a many-sided man, and his intellectual 
interest was wide. Psychology, modem physios, 
anthropology, psychical research, the relations be¬ 
tween religion and science, were all subjects in which 
ho had read widely and become interested. He had 
a large circle of friends from whom lie could acquire 
at first hand the information on these subjects he 
needed. He was, in particular, profoundly alive to 
the difficulties raised by the relations of science to 


religious truth, and some of these were discussed by 
him in his most popular book, “Reality : A New 
Correlation of Science and Religion” (1926), more 
briefly also in “Adventure” (1927), and in the 
Bampton Lectures for 1932, “The Buddha and The 
Christ”. 

By ‘religion* Streeter meant religion and not, as so 
often in similar discussions, theology. In religion as 
implying a quest for God, an apprehension of tilings 
beyond the limits of ordinary experience, lie was a 
firm believer. In “Reality” he discussed the con¬ 
nexion between this and science, as he conceived it, 
clearly and simply. He hold strongly that religion, 
like science and art, reveals to us genuine aspects of 
reality. Science, he said, gives us a representation of 
ultimate reality diagrammatic rather than pictorial; 
r eligion the roverse—it gives us the picture, not the 
exact diagram. The two aspects are there ; in a 
sense they are complementary ; they are not, how¬ 
ever, commensurable. He put it in another way. 
Science is concerned with the metrical aspects of 
existence, religion (as art) with non-metrical or 
qualitative aspects, with values that are mostly 
ethical. Science states definitely ; religion suggests. 
One tries to explain what is observed by finding laws 
covering individual cases; the other isolates an 
individual event or circumstance and makes it 
symbolic of some aspect of reality. For Streeter the 
truth of religion lay mainly in the quality of the 
myths (in the Greek sense) it embraces. The values 
enshrined or symbolized there are inherent in reality 
to the extent tliat the religion is true. 

In the eighth Bampton Lecture Streeter, discussing 
psychical research, gave some of his own experiences 
of suggestion, mass-hypnotism and telepathy. In 
jwirticular he discussed the ‘levitation* of D. D. 
Home in 1871 witnessed by the Master of Lindsay 
and two friends present. He suggested from his own 
successful rej>etition of this exploit that Home 
probably gave each of the three a ‘waking suggestion* 
which effectively convinced them that what they 
attested actually occurred. 

Streeter was bom at Croydon in 1874 and educated 
at King’s College School. He went to Oxford as 
scholar of Queen’s College in 1893 and thereafter 
spent most of his life there. As undergraduate he 
obtained three first classes and many university 
prizes. He was fellow of Pembroke from 1899 until 
1905 and of his old college, Queen’s, from 1906 until 
his appointment as provost in 1933. He was a fellow 
of the British Academy and honorary doctor of 
several universities. He married in 1910 but had no 
children. A. S. R. 

We regret to announce the following deaths : 

Dr. J. R. Airoy, formerly principal of the City of 
Leeds Training College, on September 16, aged sixty- 
nine years, 

Prof, de Burgh Birch, C.B., emeritus professor of 
physiology in the University of Leeds, on September 
18, aged eighty-five yoat's. 

Mr. F. A. Potts, University lecturer in zoology fa 
the University of Cambridge*, on BeptemW 16* 
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News and Views 


Prof. G, Barger, F.R.S. 

Thk appointment, which in announced elsewhere 
(p. 556) of Prof. 0. Barger, professor of chemistry in 
relation to medicine at the University of Edinburgh, to 
the Begins chair of chemistry in the University of 
Glasgow, will give general satisfaction. By his work 
during the past thirty years, Prof. Barger has exer¬ 
cised a considerable influence on the development of 
organic chemistry and biochemistry in Great Britain. 
In his well-known early collaboration with Dr. (now 
Hir Henry) Dale, in the laboratories of Messrs. Bur¬ 
roughs, Wellcome and Co., ho was jointly responsible 
for one of the most fruitful applications of organic 
chemistry to biological problems which has over been 
made ; lie is a distinguished ^worker in the field of alka¬ 
loid chemistry and by his own work and through his 
pupils he has made major contributions to what may 
be called in general terms organic biochemistry. 
Prof. Barger’s appointment in 1919, after holding the 
professorship of chemistry at the Royal Holloway 
College, Condon, to the newly instituted chair of 
chemistry in relation to medicine at Edinburgh, was 
in itself a recognition of the outstanding charac¬ 
teristic of his work, namely, the attack of organic 
chemical problems related to biology not from a 
narrowly chemical point of view but with true 
appreciation of their biological implications. His 
Department at Edinburgh has continued to work on 
these lines, and has at the same time been responsible 
for great improvements in the teaching of chemistry 
to students of medicine. Prof. Barger's influence in 
chemistry to-day is further enhanced by tho many 
contacts which he maintains with colleagues in other 
countries, aided as he is by linguistic attainments of 
distinction. It is encouraging to those who believe 
that organic chemistry has still vital contributions to 
make to biology that an important chair of chemistry 
such as that at Glasgow should be oocupied by one 
who has shown tho keenness of his biochomioal 
interests by his own sustained efforts and through 
the work of his pupils. 

Memorial to Samuel Smiles, LL.D, 

In the latter half of the last century a book called 
“Self Help” was widely read, and an indication of 
this is shown by its having been translated into 
twenty-two languages. It developed from a lecturo 
given by Dr. Samuel Smiles in the old Cholera 
Hospital, Leeds, to a mutual improvement class of 
working men. Smiles was bom in 1812 at Haddington 
and educated at the Burgh School and at the Uni* 
versity of Edinburgh, where he qualified as a medical 
man. Not having sufficient patients, he wrote 
articles, and these were seen by the proprietor of the 
Leeds Times whp in 1838 asked him to be editor. 
Xn 1843, having then “had enough of unquiet life of 
newspaper work”, he set up as a surgeon in Holbeok, 


South Leeds. He was partly attracted there by the 
activities of a school and in his autobiography he 
says ; “On Sundays I taught young men and some¬ 
times gave addresses in Zion School* Now Wortley,” 
Smiles married the daughter of a Leeds contractor 
and in 1845 became secretary of the Leeds and 
Thirsk Railway, which was afterwards absorbed into 
the Midland Railway system. This occupation 
brought him into contact with engineers, and he began 
to collect data which later appeared in his five 
volumes of the “Lives of the Engineers” ; “Industrial 
Biography”; “The Lives of George and Robert 
Stephenson”, etc. By his writings and lectures, etc., 
lie helped to create in the West Riding a strong 
public opinion on such questions as the repeal of the 
Com Laws ; Parliamentary reform ; national educa¬ 
tion and fmo public libraries. Zion School was one 
of the first to have such a library. A memorial tablet 
in bronze is to be fixod on the old school building, 
and a set of his books has been presented by Sir 
John Murray, whose firm published them. Sir 
Waiter I), Smiles, M.P., is also presenting an enlarged 
framed portrait. The organizer of the memorial is 
Mr. E. Kilburn Scott, of 38 Claremont Square, 
London, N.l. 

“Shiva's Temple”, Arizona 

Widksprkad interest has been aroused by the 
investigation of “Shiva’s Temple”, in the Grand 
Canyon, Arizona, U.S.A., which is being explored 
by the Paterson-American Museum Grand Canyon 
Expedition, with Dr. Harold Anthony, curator of 
mammalology in the American Museum of Natural 
History, as its loader. Shiva’s Temple, an isolated 
cliff of limestone, rises to a height of 1,200 feet above 
tho floor of tho Canyon, and is surmounted by a 
wooded plateau two hundred and seventy-five acres in 
extent, which is reputed never to have been visited 
by man since the cliff was separated from the main¬ 
land at some time about the close of tho Ice Age, 
It was anticipated that forms of animal life, if any, 
surviving on the plateau after so lengthy a period 
of isolation might afford valuable evidonco of adapta¬ 
tion and divergence. Dr. Anthony and Mr. Edwin 
McKee, chief naturalist of the Grand Canyon National 
Park, with six other members of the expedition, 
reached the plateau on September 16 after a three 
hours’ climb. Shed antlers of doer were seen, as well 
os chipmunk, a rabbit and signs of coyote. The 
first specimens brought to the base camp were a pair 
of leaf-eared mice. Traps have been set for other 
animals by Dr. Anthony, who remained on the 
plateau when other members of the party returned 
to the base camp. Supplies were dropped from an 
aeroplane, including fvater, of which no trace has 
been found on the plateau. This makes it remark¬ 
able that the party should have been much troubled 
by mosquitoes. 
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It would appear that before it was isolated, the 
plateau was a favourable hunting ground for early 
man. A number of stone arrow-heads and knives 
have been found. Unless these are the relies of an 
early party of adventurous climbers, which seems 
unlikely, they should help in assigning a date to the 
period of isolation, more especially if the arrow point s 
should conform to the highly specialized type of 
stone implement known as the Folsom point, which 
is widely distributed over the High Lands of the 
south-western United States from Wyoming to New 
Mexico, though not yet found in characteristic form 
in Arizona. As mentioned below, stone implements 
have been found recently in South America in 
association with the extinct horse and giant ground 
sloth, while Folsom points have been found embedded 
in the bones of an extinct bison, as well as in associa¬ 
tion with that form anil with the mammoth, at 
Folsom and Clovis in New Mexico and elsewhere. It 
is now beyond question that in certain parts of North 
America early man was contemporary with an extinct 
fauna which in Europe would justify a Pleistocene 
dating in the later part of the Ice Age. In America, 
however, it is generally conceded, the characteristic 
Pleistocene fauna, or at least certain members of it, 
may have survived to a much later date than in the 
Old World, while conditions militated against a very 
early appearance of man in the New. If the imple¬ 
ments of Shiva’s Temple are of the earliest type, 
and belong, m appoars probable, to the pre-isolation 
period, they indicate on a conservative estimate an 
upward limit for the period of isolation of approxi¬ 
mately ton thousand years, or possibly a little but 
not much more. 

Ancient Man in Chile 

An expedition to Chile of the American Museum 
of Natural History, New York, extending over a 
period of two and a half years, is reported to have 
discovered a succession of stone age industries 
claimed to be of greater antiquity than any previously 
known in South America. More than four thousand 
stone implements, it is stated by Science Service, 
Washington, D.C., have been collected by Mr. and 
Mrs. Junius Bird, on behalf of the Museum, from 
two cave sites, Fell’s Cave and Palli Aikc Cave 
on tho banks of the Rio Chico in southern 
Chile, near the Straits of Magellan. In the former of 
the two caves was a stratified succession of five 
cultures, of which the earliest included tanged spear- 
points, unique in South America, associated with the 
bones of the extinct horse and giant ground sloth. 
This culture was covered by a rockfall, wliile at 
Palli Aike, twenty miles away, the oldest culture 
period clow* with a' deposit of volcanic ash. Some 
considerable time after tho fall of rock, Fell’s Cave 
was again occupied by man. With the artofaets of 
this period arc associated at first bones of tho horse 
and ground sloth, and later of foxes, of which one 
form is extinct, and birds. Tho implements are cruder 
than those of the early stage. In this and tlie pre¬ 
ceding period the animal bones have been split for 
the extraction of marrow and show the effects of fire. 


The succeeding culture introduces the bola, of which 
the carefully grooved weights have been found with 
the stone gravers used to make the grooves. Arrow 
points and knives appear with the bola in the fourth 
culture, which is dated tentatively at 2000 b.o. on 
comparative evidence. The last occupants of the 
cave, who show no affinity with their predecessors, 
were the possessors of a culture in many ways com¬ 
parable with that of the Ona of Tierra del Fuogo, 
who, up to a few years ago, used stone arrow-points 
similar to those found in the cave. The cave seems 
to have been abandoned before the Spanish conquest, 
as no bones of the horse then introduced into America 
have been found in it. 

University Development at Birmingham 

It is reported that the University of Birmingham 
is selling the Mason College site, and the price is 
said to bo £400,000. If the negotiations are satis¬ 
factorily completed, the long-desired transfer of the 
whole of the University to the Edgbaston site will 
soon bo an accomplished fact, and the uneconomical 
and very inconvenient separation of tho faculties will 
1)0 a thing of the past. Already the building of the 
new medical school (between the great new hospital 
and the University at Edgbaston) is nearing comple¬ 
tion, and it is hoped that the school will be ready 
for opening next year. Such an event would be a 
fitting crown to the work of the Vice-Chancellor (Sir 
Charles Grant Robertson) who has expressed his 
intention of retiring at the end of the coming session 
and who has token a leading part in the establish¬ 
ment of both hospital and medical school. The 
money resulting from the sale of the Mason College 
site will also make possible the expansion, and 
improvement of the equipment, of some of the 
departments already at Edgbaston, the Physics 
Department in particular, which is at present partly 
housed in old Army huts, inconvenient and unsightly. 

Health and the Community 
In the account of the discussion in Section I 
(Physiology) of the British Association on “Health 
and the Community”, which appeared in Natobjc of 
September 18, p. 493, it is stated on p. 494 that the 
safest rate of reproduction for both mother and 
offspring is the modal rate. The author of the article 
lia« asked us to point out that this statement holds 
for any size of family, but the example of modal rate 
actually given was for a family of seven. This does 
not bear the implication that seven is tho ideal 
number per family. Actually the lowest mortality 
was found in families of three, produced at the modal 
rate . The author has also sent the following supple¬ 
mentary note. “One point in the discussion of 
immense importance for the future not only of the 
race but also threatening civilization itself, whs not 
sufficiently stressed in the article, namely, the 
differential birth rate. It follows from the facts that 
the modal rate is* on the whole, observed only in the 
lowest paid members of the community, and that 
they start reproduction early (less than twenty 
years of age), that the number of the population 
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below the poverty line, that is, those being main* 
tained by the tax-payers, will steadily increase. In 
1930, round about 10 per cent of the families had 
more than 40 per cent of the pregnancies, 45 per 
cent of the still-births, 53 per cent of the infant plus 
child mortalities and 63 per cent of the miscarriages. 
In 1950, the 10 per cent will have become at least 
30 per cent. Nothing short of massacre can alter 
that now. Births cannot be retrospective. If nothing 
is done and the process goes on, in 1970, the sub- 
merged tenth will be multiplied by seven. This means 
that, apart altogether from the increasing load of 
old people, some 30 per oent of the population will 
have to face the problem of supporting the rest of 
the community.” 

The Short-Mayo Composite Aircraft 

ExperimentA ii flights of the two units of this 
combination are proceeding successfully at Rochester. 
Mercury t a four-engined monoplane seaplane, which 
is to bo attached to the top of, and launched from, 
Maia , a four-engined monoplane flying boat of a 
modified Empire type, have both flown separately, 
and have now to carry out trials, taking off, flying 
and landing as a combined unit. These will be fol¬ 
lowed by tests involving releasing in the air and 
landing as separate units, their normal functions. 
This experiment is one of fundamental importance 
in the problem of high-speed long-range flight, as it 
represents one of several possible methods of getting 
an aircraft into the air with a load which would 
make taking-off unsafe or even impossible for a 
machine under its own power. Heavy loads are not 
only economical from the transport point of view, 
but also high wing loading is essential for economical 
power consumption in high-speed flight. Reduction 
in engine power used not only reduces costs, but also 
increases the machine’s range on a given fuel tank 
capacity. When this problem is successfully over¬ 
come, it will also help in the case of land aircraft, 
allowing the use of smaller aerodromes for large 
heavily loaded commercial machines. 

Another point of the composite type of aircraft is 
that it will allow the engines of the launched machine 
to be of the supercharged type necessary for high 
altitude flying, without their having to carry the 
complications necessary' to allow them to function 
efficiently at ground level, for the purpose of taking 
off, as well. Other methods of attaining the same 
object at present being developed are (1) the use of 
various wing attachments such as slots or flaps, 
wing surface and contour changing devices, variable 
pitch propellers, to increase the speed range of the 
aircraft, and (2) catapulting the machine into the 
air, giving it the speed necessary for flight with its 
high loading, from a momentum applied to it from 
an external source of power, usually either explosive 
or hydrauKc. 

Progress of Marine Engineering 

On September 14, Mr. 8. J. Pigott, director-in- 
charge of the Clydebank Works of John Brown and 


Co., Ltd., where the Qmen Mary was built, delivered 
the presidential address to the Institute of Marine 
Engineers. In the main it was a review of the de¬ 
velopment in marine engineering during the last 
sixty years. The era 1877-87, he said, might be 
designated “The Advent of Steel in Engineering”. 
In that decade it was possible to raise the pressure 
in cylindrical boilers to 160 lb. per sq. in., and at 
the same time forced draught was introduced. The 
next decade, 1887-97, saw the development of the 
quadruple-expansion engine, which in the period 
1897-1907 attained its maximum size. The year 
1897 was also marked by the use by Sir Charles 
Parsons of the marine steam turbine, and in 1904 
the Cimard Steamship Company equipped the 
Oarmania with a high-pressure turbine driving a 
centre-line shaft and exhausting to a low-pressure 
turbine on each wing-shaft. Tho Diesel engine first 
made its appearance on shipboard in 1903 in the 
small Russian tanker Vandal, Another landmark 
was the fitting of geared turbines in the Vt^jKunan in 
1909. In 1910 impulse turbines as opposod to the 
earlier reaction turbines were fitted in H.M.S. Bristol, 
and to-day, the most highly powered British naval 
vessel, H.M.S. Hood f is propelled by impulse turbines 
with gearing. If the era 1927 *37 has seen no epoch- 
making development, it lias produced progressive 
designs as is seen in the cross-channel motor-ship 
Prince Baudouin , tho turbo-electric P. and O. liner 
Viceroy of India , and last but not least the Queen 
Mary and Normandie . 

Miniature Ball Bearings 

An invention which, apart from its intrinsic merits 
as a mechanical development, promises to be of 
especial interest in a scientific sense, is the intro¬ 
duction by a Swiss manufacturer of a range of 
miniature ball bearings. Ordinary bearings of this 
class have been made in sizes varying from half an 
inch to five feet in diameter overall; but nothing 
small enough has been available to satisfy the 
requirements of small and sensitive instruments. The 
bearings now' obtainable as a result of this invention 
are of several different types and vary in size from 
1 to 22 millimetres in diameter overall. They are 
thus of suitable size for use in such devices as small 
motors, recorders, meters, clockwork, tachometers 
and scientific instruments of many kinds in which 
measured movements are produced by infinitesimal 
forces, and friction must be eliminated as far as 
possible. Comparative tests on these bearings and 
tho jewelled bearings they are intended to replace 
show advantages under three different modes of 
operation. The time to damp down a rotary motion 
was in some cases so high as eight times tliat when 
plain pivots were used and twenty times that when 
tapered pivots were used, though there is a good 
deal of variation in the results. In an oscillatory 
test the corresponding figures were about 4 and 15, 
while in the deviation test the results claimed are 
also favourable. As these new bearings are obtain¬ 
able at moderate prices, it is probable that, after 
adequate trials, they will play an important part in the 
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future construction of scientific instruments. They are 
being marketed by Internationa) Technical Develop¬ 
ments* Ltd., Thames House, Millbank, London, S-W.l. 

The Wettest Place in the British Isles 

Db. J. Guasbvoous, in an article entitled “The 
Wettest Place in the British Isles’ 1 , which appears 
in the Meteorological Magazine of July, seeks to end 
the false idea so commonly held that Seathwaite, 
in Borrowdale, is the wettest place in Great Britain. 
He points out that there are several small areas 
nearly twice as wet as Seathwaite, and suggests that 
the Common error has lasted so long because meteoro¬ 
logical literature has not provided definite figures to 
disprove it. This lack of precise information has 
been due to the lack of rain gauges near the summits 
of the highest mountains in the four wettest areas 
over which the average annual rainfall exceeds 1/50 
inches—areas in Snowdonia, the English Lake Dis¬ 
trict, on Ben Nevis, and at the head of the River 
Garry in the western highlands of Scotland. Dr. 
Glasspoole considers that in the light of records now 
available and a study of the relationship between 
average rainfall and the configuration of the land, 
estimates can be made of the maximum rainfall 
in each of the four areas. In Snowdonia we have 
Gloslyn, at 2,600 foet, with 198 inches, which is 
probably a little leas than the figure for the summit, 
only about 600 yards away. In the Lake District 
it is thought that 186 inches is not exceeded in the 
wettest area, which includes Bcafell and Bcafell Pikes, 
while Ben Nevis, in spite of its greater elevation, is 
more isolated and in consequence offers less obstruc¬ 
tion to the moisture-bearing winds, and its summit 
has a rainfall estimated at only about 166 inches. 
At the bead of the Kiver Garry, however, the fall 
on Bgurr na Ciohe is thought to be comparable with 
that of the summit of Snowdon over a small area, 
namely, about 200 inches, compared with the 129 
inches of Seathwaite Farm, which last is not even 
the wettest habitation in Groat Britain. 

Fortified Hill-top Site in Sussex 

A fortified hill-top site on Mount Caburn, one 
mile north of Glynde, near Lewes, has been partially 
excavated by Dr, A, E. Wilson of Brighton Grammar 
School with the assistance of Dr. E. Cecil Curwen. 
Since July, it is reported in The Times of September 
14, jjortiona of the outer and inner ramparts and a 
length of Iron Age road, with three gateways, have 
been uncovered. Of the gateways, one on the north 
side of the town, where the slope is comparatively 
easy, is of considerable size and is provided with re¬ 
entrant ramparts on either side for purposes of 
defence. A number of sling stones were found. The 
steep elope of the south side was defended by ram¬ 
parts and a deep ditch. There are indications in the 
ceramic evidence that the site was first occupied 
about 600 b.c., and was fortified about two hundred 
years later. Stratification revealed by trenching 
suggests two periods of reconstruction, one about 
60 b.o., when the main gate was moved a few feet 
forward, and a second about one hundred years 


later, when a second gate, forming a sort of barbican, 
was added. Piles of ash near this gate may be, it is 
conjectured, either a relic of the process of hardening 
the ends of oak stakes to be driven into the ground, 
or evidence that the town was destroyed by fire, 
Flint kerbs mark the edges of the Iron Age roadway, 
of which the surface is reinforced by flints at a distance 
of four feet six inches apart, indicating that the gauge 
of the prehistoric oart was approximately the same 
as that of the modem cart. One of the ramjjarts 
shows what appears to bo an early attempt to mix 
a concrete, powdered chalk apparently being mixed 
with water and nibble, A grant of £20 made by the 
Sussex Archaeological Society has made it possible 
to continue the work of excavation until the end of 
October. 

Prehistoric Finds at Glasgow 

Evidence, it is claimed, indicating the site of a 
wooden circle, or temple, the largest of its kind yet 
known, has been found at Knappers, on the Dura- 
tocher Boulevard, Glasgow, The site has been under 
investigation for some weeks by Mr. Ludovic Me- 
Lellan Mann and Capt. Robert Bush Black, the 
proprietor of the land. The cirole, it is reported in 
The Tims* of September 16, has a radius of 86 ft., 
the ground plan being revealed by the socket-holes 
which held the wooden posts and showing a sym¬ 
metrical arrangement, “involving circles, ellipses and 
a large number of serpentine figures 11 . A cemetery 
adjoins the circle containing fifty-three burials, both 
cremated and inhumed, with grave furniture and 
stone settings, many of which are said to be of an 
unusual nature. The associated funerary vessels Fall 
into four classes and indicate both stone and bronze 
age datings. For the further exploration of the site 
financial assistance is required. Should this be 
adequate the site will be preserved and the monument 
reconstructed. Donations should be addressed to 
Mr. J. Eric Kcrgusson. 166 Buchanan Street, Glasgow. 

Educational Films 

From the British Film Institute we have received 
three lists, intended for the use of teachers, of about 
a thousand 16 mm. films : “Geography Teaching and 
Travel” (about 600), “Science” (400) and “History” 
(30). Against the title of each is shown its length, 
whether silent or sound, reference to report, if any, 
in the Institute's monthly film bulletin, and name 
and address of distributor. A large majority of the 
films are sileut. Among the sound films are thirty 
“road-shows” obtainable through Sound-Services, 
Ltd., which provides a complete projection service in 
combination with the hire of films. The other sources 
of supply are very various : camera makers (Kodak, 
etc.), trade publicity organizations (Australian and 
Canadian), railway and other travel agencies (L.M4J., 
Scottish, German, Dutch), firms specializing in educa¬ 
tional films such m British Instructional Filins, 
Ltd., Educational Films Bureau, Educational and 
General Services, Ltd,, Gaumont-British Equipment, 
Ltd., Visual Education, Ltd., and Dance-Kaufmaixn 
Technical Films; also the Empire Film Library, 
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G.P.O. Filin Library and the National Film Library 
of the British Film Institute. Of the science films 
more than half are classified as zoology; others as 
physics and meteorology (72), botany (40), mathe¬ 
matics, astronomy, chemistry, geology, physiology 
and applied science. The prices, exclusive of postage, 
are : geography, fid. ; science, 4d. ; history, nil. 
The Institute also issues lists of films dealing with 
agriculture and industry and catalogues of British 
medical films. The lists should prove useful to teachers, 
especially those who do not have access to the 
National Encyclopaedia of Educational Films. The 
Institute oo-operated with the Educational Hand¬ 
work Association in organizing a Film School, held 
in the University of London Institute of Education 
on July 26~August 6, at which there were lectures 
on the use of the film in school, film making for 
teachers, technique and manipulation, etc. 

The Carnegie United Kingdom Trust 
The Carnegie United Kingdom Trust’s annual 
reports are always worth reading, not only for the 
intrinsic interest of the Trust’s achievements but also 
m revealing the latest developments of the adminis¬ 
trative policies gradually evolved by the trustees. 
Co-operation with other trusts and relation to 
Government services are two aspects of the Trust 
administration that tend to call increasingly for 
careful study, owing to recent creations of other and 
comparable trusts and the ever-increasing lil>erality 
of the statutory services, notably since the inaugura¬ 
tion of the Government’s national health and youth 
programme. In this connexion, the report for 1936 
notes that the Trust’s playing fields policy, which 
has been completely successful, has now been dis¬ 
continued, the future fulfilment of its objects having 
been sufficiently secured. Of the various land- 
eettlement schemes which the Trust has been helping 
to finance, very encouraging accounts are given. 
“One of the most striking features of the new full- 
time holdings is the brightness of spirits of the whole 
community”, although most of the men (about 110) 
had been unemployed for several years. Part-time 
subsistence holdings (about 1,000 in all) have been 
an immediate success in nearly every district where 
they have been established. Of the village halls the 
Trust has helped to finance, the report says their 
existence “has given new life to the community. 
Other recipients of the Trust’s help during the year 
were: young fanners* clubs, the National Council 
of Social Service, new estates’ community centres, 
amateur music societies, conductors* schools, adult 
education (inquiry into social and educational needs 
of the 18 -f age-group), museums and libraries. 

University or Polytechnic 
In the current issue of Queen 8 Quarterly, a 
Canadian review* “The Higher Learning” is discussed 
by Br. B. G, Wallace, formerly president of the 
Uidver^ty of Alberta and now principal of Queen's 

assessment 

by R. M. Hutchins, president of the University of 
Chioagb, of 4i Tfce Higher Learning in America” {Yale 


University Press) which confirms Abraham Flexner’s 
estimate of the modem university. Admitting that 
there is a tendency for the university to become a 
mere congeries of professional schools deserving 
rather the name of polytechnic, Dr. Wallace rejects 
the suggested remedy—the severance of professional 
schools from the university and the restriction of 
the university’s field to the fundamental sciences and 
mental discipline, such as metaphysics. He argues 
that the aim of liberalizing university education 
may be realized by invigorating and revitalizing the 
arts school, establishing a system of organic con¬ 
nexions and interchange of thought between it and 
other parts of the univ ersity so that its influence may 
permeate them all, and selecting for key positions in 
the professional schools persons of wide sympathies 
and philosophic outlook capable of using professional 
courses as instruments of mental culture as well as 
of vocational training. So confident is he of the 
potential liberalizing influence of the nils school that 
he declares its actual impotence to be the gravest 
fault of the existing university system. 

Economic Position and Outlook in Germany 

An admirable review of the economic outlook of 
Germany, contributed by Alwyn Parker to Lteyd* 
Bank , Ltd., Monthly Review of July, deserves atten¬ 
tion not only for its sympathetic but dispassionate 
analysis of the present economic situation in Ger¬ 
many but also for its discerning attempt to under¬ 
stand and interpret the motives and aims of the 
German system. It is pointed out that the serious 
cleavage of outlook between the Anglo-Saxon and 
the German owing to the clash of strong and irre- 
conciliable historical traditions need not be incom¬ 
patible with broad and real community of aim, 
sentiment and policy abroad. The author traces the 
factors which have rendered Germany a peculiarly 
receptive and fertile soil for the idea of self-sufficiency. 
Scientific workers will be interested in liis critical 
review of the development of synthetic processes in 
Germany, notably his assessment of the petrol and 
synthetic rubber position, as well as in his discussion 
of the raw materials situation. In regard to rubber, 
he ventures the opinion that the large-scale sub¬ 
stitution of a costly State-subsidized synthetic 
product for a cheap imported material must cause 
some abrasion of Germany's capital resources. The 
greatest interest of this survey lies not in its technical 
details but in its attempt to understand the German 
mind, its plea for fair-mindedness and its attempt to 
forecast the lines of understanding. The author 
indicates certain steps that the Gorman Government 
could well take of itself, but while he obviously is 
unimpressed with Germany's legal or economic case 
for the return of her colonies, he emphasizes the value 
of some moderate colonial settlement and the oppor¬ 
tunity for the boat qualities of philosophic states¬ 
manship and vision. This plea for impartial investiga¬ 
tion and goodwill should not be overlooked by any 
who are concerned with re-establishing an inter¬ 
national order in which Anglo-German friendship 
must find its plaoe. 
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American Museum Meteorite Collections 
Db. Chester A. Reeds gives in Bull. Amer. Mu a. 
Nat. Hist. (1937) a detailed catalogue of the meteorites 
contained in this collection, which in 1935 wa« trans¬ 
ferred from the Department of Geology to that of 
Astronomy, and is now housed in the new planetarium 
building. The previous catalogue, by Dr, E. 0. 
Hovey in 1896, showed 45 specimens representing 
twenty -six falls. The collection now contains 3,744 
specimens, representing 546 of the 1,073 falls known 
to the end of the year 1935. The large number of 
specimens is partly accounted for by 2,129 stones, 
ranging in weight from 0*2 to 6,650 grams, from the 
Holbrook, Arizona, shower of 1912. Notable masses 
are the three Capo York, Greenland, sideritee, the 
largest of which weighs 36| tons, that is, short tons 
of 2,000 lb., and is by far the largest meteorite pre¬ 
served in a museum ; and the Willemette, Oregon, 
Biderite of 14-2 metric tons. Much of the general 
information in the catalogue, even that rotating to 
American meteorites, is reproduced word for word 
from the late Dr. O. T. Prior’s British Museum 
catalogue. 

Mining Industry of Canada 
The Department of Mines of the Dominion of 
Canada has issued as usual its report for the Fiscal 
Year ending March 31, 1936 (Ottawa : King’s Printer, 
1936. 25 cents). This is a valuable paper and deserves 
careful study, especially the opening pages signed by 
Charles Camsell. Deputy Minister of Mines, which 
givo a brief review of the whole mining industry of 
Canada ; of course, the record of the gold industry 
is exceptionally important owing to the increased 
price of gold, but the base metals, copper, lead and 
zinc, also improved and played an important part 
in the increased value of the exports of base metals. 
This opening chapter is followed by fuller accounts 
of the various divisions included under mines, such 
as mineral resources, ore dressing and metallurgical, 
fuels and fuel testing, etc. 

Centenary of Van der Waals 
In commemoration of the birth of J. D. v. d. Waals 
on November 23, 1837, an International conference 
on interaction between molecules will be organized 
by the ‘Van der Waals Fonda” and the “Neder- 
lundsche Natuurkundige Veroeniging”. The ordinary 
sessions will be held in tho van der Waals Laboratorium 
at Amsterdam on November 26 and 26, and an 
official celebration will take place on November 27. 
The object of the conference is to give a survey of 
some of the recent work connected with the idea of 
van der Waals forces. The programme will be 
published later. Sufficient tune will be left for general 
discussion. A special number of Physica will appear 
during the conference; it is hoped to be able to pub¬ 
lish in this issue a number Of papers on a variety 
of questions having some relation to the work of 
van der Waals. Physicists willing to contribute 
to it should send in their manuscripts before October 
and though it will be to read all 

these papers during the conference, it is hoped 


that they will play an important part in the dis¬ 
cussions. The organizing committee, comprising 
Prof. J. D. v, d. Waals, Dr. A. Michels, Prof. Dr. J. A. 
Prina and Dr. H. B. G. Oasimir, van dor Waals 
Laboratorium, Niouwe Achtergraoht 129, Amster¬ 
dam (0), will lie glad to give further information. 

Solvay Conference 

The Institut International da Chimie Holvuy has 
issued personal invitations to its sixth chemical 
conference, which is to take place in Brussels on 
October 4-9, the chosen subjects for discussion being 
vitamins and hormones. Eight main papers have 
been promised, namely : P. Karrer, a general report 
on vitamins; H. von Euler, carotenoid and B g 
vitamins ; Ad. Windaus, vitamins D and B x ; W. N. 
Haworth, ascorbic acid ; A. Szent-Gydrgyi, physio¬ 
logical and therapeutic properties of the vitamins ; 
L. Ruzicka, a general report on hormones; E. 
Laqueur, sex hormones; T. K&gl, vegetable hor¬ 
mones. Including those named, some twenty-five of 
the leading workers in these subjects have accepted 
invitations, so that very valuable discussions should 
take place during the eight sessions. 

Announcements 

The Harben Lectures for 1937 will be delivered in 
the Lecture Hall of the Institute of Hygiene, London, 
on October 11, 12 and 13 at 4.30 p.m. by Prof. E. 0. 
Dodds, Courtauld professor of biochemistry in the 
University of London, on “The Theoretical and 
Practical Significance of Endocrinology”. 

The third National Goal Convention will be held 
at Harrogate on October 6- 7, when the speakers will 
include Lord Horder and Sir Frederick Sykes, chair¬ 
man of the Miners’ Welfare Committee. 

The Lilienthal Society of Aviation, founded in 
1936, will hold its annual congress at Munich on 
October 12-14, when there will be on exhibition 
relating to aviation. Further information oan be 
obtained from the general secretary of the Society, 
Wilhelmstrosse 148, Berlin, S.W.68. 

The ninth International Congress on Psychotherapy 
will be hold in Copenhagen on October 2-4. Prof. 
C. G. Jung of Zurich and Dr, Paul Bjerre will give 
the inaugural addressee, The chief subjects for dis¬ 
cussion will be psychotherapy in general practice and 
“Can Psychotherapy be Taught T” Further informa¬ 
tion can be obtained from the general secretary. 
Dr. Olaf Brush 2 Amagertorf, Copenhagen K. 

A sessional meeting of the Royal Sanitary 
Institute will he held on October 1 in the Town Hall, 
Llandudno, when Dr. D. A. Powell, principal medical 
officer of the King Edward VII Welsh; National 
Memorial Association, win open a discussion on "Tuber¬ 
culosis in Wales—ra Stock taking”, arid Dr. R. W. 
Dodgson, director of theMinistry of Agrioulture and 
Fisheries ShetHteh Services, speak 
ihussel purification tanks. On Octobers y %itt. 

be paid to the Conway $tatkm for a ; |btiwhsrfcmriofi 
and inspection dfvthh rtMAnl 

'Institute, .d#'- ^ 



NATURE 


543 


September 25, 1937 


Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to oorrespond with the writers of, rejected manuscripts 
intended for this or any other part of Nature, No notice is taken of anompnous communications. 

Notes ok points in some of this week’s letters appear ok f, 550. 

CORBESFOKDEKTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUKIUATIOKS. 


Investigation of Equilibrium Diagrams of 
Ternary Alloys by X-Rays 

It is the purpose of this note to point out how 
rapidly and efficiently ternary equilibrium diagrams 
may be elucidated by means of X-ray analysis. In a 
recant paper, Jette 1 described a partial analysis of 
the ohromium-iron-silioon system by X-rays. We 
have carried out the analysis of several ternary 
diagrams which will be published shortly, As an 
example, we give the diagram for the copper-nickel - 
aluminium system, the compositions being represented 
in the usual way by points within an equilateral 
triangle. Any one such diagram shows the phases 
at a given temperature, and a series 
of such diagrams is required to re¬ 
present the state of affairs at differ- A ton 

ent temperatures. The present yy 

diagram actually shows the phases 
present after a uniform heat treat¬ 
ment of slow cooling at 10° C. per 
hour. No claim is made that equili¬ 
brium hoe been established, our 
main object being to show the ex¬ 
ploratory power of X-ray analysis. / 

It will be supposed that the binary / 

equilibrium diagrams, represented 70/ oc 

by the three sides of the triangle, / 

have previously been established / j 

by metallurgical or X-ray methods. eo / j 

It is our experience that the in- / j 

vestigation of the whole interior of 90 / / 

the ternary diagram is, in general, / j 
easier than that of a single com- / / 

plicated binary system, since for the M L -- : 

most part the phases are the same 10 21 

as those Of the binaries. In other 

words, the appearance of quite a 

new phase is comparatively rare; 

we merely have to determine how 

for the two-component phases extend into areas of 

the ternary diagram. 

The power and rapidity of the X-ray methods are 
due to the large amount of information which can 
be obtained ffom each powder-photograph of an 
alloy. The extent of this information makes it possible 
to explore ihe Whole area by making up a relatively 
small number of alloys, judiciously chosen so as to 
fix the important feature of the boundaries. An 
ditibfiieph tdk u«: 

• (af fee num&er of phases preewrt, whioh may be 
one, two, or three in a ternary diagram. 

{&) .fee of «aeh pbaee, that is, face-eenteed 
cubic, hpdycentred cubic, V structure, etc. 

(e) fee lattice spacing of each phase, which in 
irtcat oaa# ma3m it possible to deduce the oom- 
potftfon* of ^th^'. aeparate phases in a twophss, or 

■ of the phases present, 

' '''’ftttemdifiMi eff their line* 


in the photograph. In addition, the presence of super- 
lattice lines can be detected. 

The ternary diagram CuNiAl is shown in Fig. I. 
It is divided into single-phase, two-phase and three- 
phase areas. The single-phase areas have curved 


Atomic % 
Ni 



h 

I tones' 60 


Atomic % 

Cu 


hi/yori*K\ 



Atomic % At 


boundaries. The two -phase areas are covered by ‘tie 
lines 1 (not shown in the diagram though thoir general 
direction can be guessed from the straight-line 
boundaries of the areas). An alloy of composition 
represented by a point in a two-phase area breaks 
tip into two phases of compositions represented by 
the ends of the tie-line running through the point 
from one single pliase area to another. The three- 
phase areas are triangles, the vertices of which are at 
cusps on single-phase areas. An alloy anywhere withina 
three-phase area breaks up into three phases of the 
compositions represented by the vertices. *tjhe 
diagram exemplifies these points. 

Nomenclature presents some difficulties*. We have 
tentatively called all face-centred cubic phases V, 
body-centred *0 r and y-type V. Superlatticee lire 
denoted by suffixes, for example, % t9 Phases only 
appearing with three components are denoted by 
Qmek letters from the end of the alphabet, for 
example, tv which checks with the phase found by 
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Bingham and Haughton*. The y phases in the OuAl 
system are of several types, which cannot be shown 
separately on the present diagram. 

We have made such investigations of the FeNiAl, 
CviNiAl and CuFeAl systems, and are investigating 
the FeGuNi system. Those form ternaries from the 
four faces of a quaternary tetrahedron, and it is 
already possible to see the general nature of the 
equilibrium diagram for the quaternary system 
FeNiAlCu. There are indications of very interesting 
general features of these diagrams, in particular the 
effects of electron atom ratio*. 

We are indebted to Prof. W, L. Bragg for his kind 
interest in this work. 

# A. J. Bradley. 

H. J. Goldschmidt. 

H. Lipson. 

A. Taylor. 

Physical Laboratories, 

University, 

Manchester. 

July 31. 

1 Andersen. A. G, IT., and Jette, Krtc R. ( Tram, Amer. Soe. Metals, 
84 (2), 875-410 (19H6). 

* Briwlley, A. J., intt . M«t. t 4, part 4, 222 (April, 1037); Haughton, 
J. L., J, Intt. M«t, t 4. part 2, 79 (Feb,, HW>. 

* Blnghaui, K. 15,, and Haughton, J. L., J. Intt, Mtt., 20, 71 (ft>23). 

* Laves. F.. Ldhberg, K., und Witte. H., MetaUwirttrhaft, 14, 

Heft40,703- 7W(Oct., 1035); Lave#, F., und Witte, H., MetnUurirttchafU 
16, Heft 30, 840-^42 1930). 


New Observations on Responses to Colours in Egg- 
laying Butterflies 

It haa previously boon shown 1 that hungry cabbage 
butterflies give a specific response, “spontaneous 
feeding response”, on red, yellow, blue and violet 
papers, but not on groan, bluish groan or grey of any 
shade between black and white. Whether the insects 
conflised green and bluish green with grey could not 
be investigated as they could not bo trained on those 
colour s. 



* 1 24 22 20 18 16 14 

Yellow Green Biuith Green Bine 

Fig. 1. 

I have now found another specific response to 
colours which makes it possible to investigate this 
point. As in several other species of butterflies* the 
female cabbage white* Fieri* hramicos L.» during egg 
laying will fly to leaves of various plants and on 
their surface perform what I have called a “drumming 
reaction”. This reaction consists in a very quick 
alternating movement of the first pair of legs. It 
can be elicited by any object which shows certain 
colours. As it cannot be oonfhsed with the feeding 
response, it has been used as a basis for a new series 
of experiments on colour vision. 

In every experin^ small models, out out 

of pa^is of several different shades, and of 
oemred papers belonging^ the twenty-four 


Standard Ostwald papers, were offered simultaneously. 
All the grey papers were entirely neglected. The 
results for the coloured papers are shown in two 
curves (Figs, 1 and 2). In Fig. 1, the colours from 
yellow to blue, according to their position in the 
spectrum, are plotted against the relative number of 
drumming reactions on each colour. 



Yellow Orange Rod Purple Violet Blue 


Fig. 2. 

It can bo seen that the butterflies in the stage of 
egg laying very distinctly select a continuous range 
from “Emerald Green” (Ostwald No. 22) to “Oxide 
Blue” (Ostwald No. IB) which is slightly greenish ; 
whereas yellow and pure blue are practically neg¬ 
lected. This shows that they woro able to distinguish 
this range of colours—the greater part of which had 
been neglected by the same insect when seeking food 
—from grey as well as from yellow and pure blue. 
The definite distinction between yellow and green 
was surprising, because these two colours are con¬ 
fused by most insects, especially the hive bee*. Thus 
the humming bird hawkmoth, which during egg 
laying is attracted by green, visits yellow as well, 
but neglects bluish green 4 . Exactly those bluish 
green papers which by most insects arc constantly 
neglected, or even confused with grey*, proved to be 
most attractive to the female cabbage white. This 
is a new proof that the system of colour vision in 
Fieri* must be entirely different from that in the hive 
l>ee and most other insects, and nearer to that of man. 



Fig. 8. 

Coloured disks with orry strifes (stipflhd) oetkrhd 
TO INSECTS 

Another observation also supports this suggestion. 
Fig. 2 shows the relative number of drumming 
reactions on the Ostwald papers beyond yellow anti 
blue. It was surprising to And among these colours 
a distinct though comparatively small peak in purple 
(Nos. 9 and 10). A more careful observation of the 
drumming on purple, however, showed that about 
half the reactions were performed on the, adjacent 
background, which never happened when the, inabots 
drummed on green or bluish green. This rtidhed the 
suggestion that for the eyes of the cabbage white* 
as for those of man, the purple colours 
a greenish colour in their sumiundiags by a ^amV 
taneqos colour contrast. (For the eyes of the hhre 
bee, purple mmm tfr induce a yeflewtt* «fc^^ , 
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To decide this question, in a second series of 
experiments much bigger models were used, which 
made it easier to see the exact place of the drumming. 
Moreover, these models had been furnished with a 
few small colourless stripes (see Fig. 3) which for our 
eyes showed an especially strong contrasting colour. 
In an experiment where two green disks (No. 22 and 
21) and two purple disks (No. 9 and 10), each of six 
inches diameter, were offered simultaneously, the 
result was as follows : 


Green 

PnrpW- 


Number of drumming relictions on : 
Coloured Adjacent Colourless 
disk background Btrijxss 

4s 2 0 

0 0 0 


Total 

50 

15 


This provides very suggestive, if not conclusive 
evidence, that, for the eye of the cabbage white, on 
the colourless areas adjacent to purple, one of the 
greenish colours which elicits a distinct drumming 
reaction had been induced by a simultaneous colour 
contrast. 

Doha 1i«sk, 

Entomological Department (Crosby Hall Scholar, 
Zoological Laboratory 1936 37). 

Cambridge 
Aug. 25. 


1 )!*(>, !>., 2 , tw al, Phy»iol. t * (1928). 

* Il»e, t>., Sitzunyiber. rf. ditch. Kntomol. We# M 7 (I9!i7). 
8 Xtthn, A., Z. vergL Phygiol., 5 (1927). 

8 Knoll, F., Abh. d. tool-hot. 0*»„ 12 

* Hert*, M., Xfaturutu*., 25 (1937). 


Photo-labile Pigments of the Chicken Retina 

Though visual purples of the retinal rods have 
boon known for sixty yeareM, nothing has been 
learned directly of analogous substances in the cones. 
In the ohioken retina, which contains principally 
cones, attempts to identify photo-labile pigments 
heretofore have failed*. I have extracted from it two 
such pigments. 

Retinas of ten 8-week old dark-adapted chickens, 
prepared in very dirn red light, are ground immediately 
in 4 0 .c. of 3 per cent sodium chloride and 2 per cent 
digitonin in water. This mixture is centrifuged after 
about eight hours in the dark at room temperature. 
Spectra of a 1 cm. layer of the extract are recorded 
photo-electrieally. 

The extract is light orange in colour and possesses 
a complicated spectrum. On irradiation with deep 
red light (above 650 mg), its extinction falls between 
about 470 arid 700 mg, maximally at about 575 mg, 
and rises below about 460 mg. Sufficiently long 
irradiation completes these changes. The final 
difference in extinction between the unbleached and 
bleached preparations (‘difference spectrum*) is shown 
in Fig* I A* l believe it to represent the photo-labile 
pigment of the cones. 

When red light produces no farther effect, the 
residue is exposed to bright white light. The ex¬ 
tinction now falls between about 435 and 620 mg, 
maximally at about 008 mg, and rises below about 
430 m(i. Th© difference spectrum of this change is 
showninFig. 1 Jr." It is characteristic of rhodopsmM. 

IfTetuMw are soaked in 4 per cent alum for several 
hours foflotvung diseeotiou, their digStanin extracts 

of rhodopsin alone. The 
..aliim treatment apparently renders the cone pigment 


insoluble. An extract of chicken retinas with 2 per 
cent disodium phosphate, freezing and thawing several 
times during extraction, displayed no measurable 
trace of either pigment. 

The rise in absorption below 460 mp on irradiation 
shows the cone pigment, like rhodopsin 4 and por* 
phyropein—the visual purple of certain freshwater 
fishes*—to bleach to coloured products. Its difference 
spectrum, therefore, may partly resemble, but 
obviously is not, its true absorption spectrum. 

'Rhodopsin, porphyropsin and the cone photo- 
pigment form a graded series, in which functions and 
properties run closely parallel. Their colours are 
respectively red, purple and apparently violet. I 
propose to call the oono pigment iodop&in (tov 
.violet). 



100 


fto 



20 % 
0 I 


Fig. 1. 

Guanoes in extinction of chicken retinal ex- 
tea ot due to (A) irradiation with red ijoht, and 
(B) subsequent irradiation with white light. 
Broken lines show Honigmann’s measurements 

OF 8TE0TRAL SENSITIVITY OF (V) LIGHT-ADATTEI), AND 
( D ) DARK-ADAPTED CHICKENS. 


The positive portion of the difference spectrum of 
rhodopsin resembles the sensitivity of the rods to 
light of various wqfre-longths 4 (sensitivity here is the 
reciprocal of the minimum energy needed to evoke 
a constant response). A similar relation has been 
inferred to exist between known spectral sensitivities 
of cones and the spectra of hypothetical cone photo- 
pigments*A Honigmann* has measured the spectral 
Sensitivity of light- and dark-adapted chickens. His 
data, plotted as percentages of their maxima, are 
shown in Fig, l C (light adapted—cone function) 
and Fig. 1 D (dark adapted—rod function). Light 
adaptation shifts the maximal sensitivity from about 
520 to about 580 mp. This is the familiar Purkinje 
effect, for which clearly the extracted photo-pigments 
form an adequate chemical basis. 

The difference spectra of rhodopsin and porphyrop¬ 
sin are nearly symmetrical in form*, while that of 
iodopsin is decidedly skew, due to stronger absorption 
on the short wave-length side of it* maximum. In 
this spectral region the visual sensitivity might be 
expected to be correspondingly high. However, this 
is also the region in which the effectiveness of light 
entering the chicken cones is decreased through 
absorption by carotenoid filters*. The net result is 
the nearly symmetrical sensitivity fanetion shown in 
Fig. I C. 
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Trichromatic vision in man may depend upon the 
presence in the conee of three distinct photo-labile 
pigment** differing in absorption characteristics*. In 
the chicken retina three groups of colour filters pro¬ 
vide a possible basis for hue differentiation. It is 
unnecessary, therefore, to assume more than a single 
cone photo-pigment in this animal, 

George Wald. 

Biological Laboratories, 

Harvard University, 

Cambridge, Massachusetts. 

Aug. 19. 

1 Boll, V„ Arch. Phytutl.^ 1, 4 (1877). 

* Kflhm-, W., UtUert, phytivl. Inat, BttiMmg, 1, 15 (1877). 

9 KOttgen, K., and Abeladorff, H,, Z. Ptyrh. «. PhytioJ. Sinnetory., 
18 , 161 (1806). 

* Garten, 8,, Arch. OpMh .. 68 , 112 (1006); Hosoya, V., and Bayerl, 
V., Arch. #«. Phytiol,, 881, 56a (1033). Chase, A. 53., J. (Jm. Phytiol, 
18, 577 (1036). Wald, G., NATUBK. 188, 587 (I037). LythRoe, R. J., 
J, Phytiol t 88 , 381 (1037). 

* Watd, G., NaTVRK, 188, 1017 (1037). 

* Hecht, 8., and Williams, R. E„ J. Mn. Phytiol, 5, 1 (1922). 

9 Honlgmann, H., ArcA, get. Phytiol., 188, 1 (1921). 

‘Wald, 0., and Zusaman, H.. Nathrr, 140, 107 (1937). 

* Hecht, 8., J. Opt . Sot. Amor., 81, 615 (1031). 


Haemodynamic Factors in the Uterus during^the 
Latter Part of Gestation 

According to the data of Barcroft, Herkel and 
Hill 1 , a critical change takes place in the rate of 
blood flow through the uterus of the rabbit after the 
twenty-second day of pregnancy. The rate of flow 
diminishes approximately one third between this 
and the twenty-fifth day, although it increases again 
by the twenty-seventh day of gestation. In an earlier 
paper by Barcroft and Rothschild 3 5 measurements 
were made of the volume of blood contained within 
the maternal vessels of the uterus on different days 
of pregnancy. The data of this study show that the 
volume of blood increases to a maximum by the 
twenty-eighth day and diminishes by fifty per cent 
during the next two days. The volume of the placental 
tissues during this time follows a parallel curve, so 
leading these investigators to the reasonable con¬ 
clusion that the volume of blood in the uterus in¬ 
creases as the extent of the placental vascular bed 
increases. The cause of the changes in the rate of 
blood flow through these vessels has not, however, 
been described. When the foregoing data wore used 
to estimate the efficiency of the uterine circulation 
during the latter part of gestation as certain growth 
changes take place, an insight was gained into some 
of the haemodynamic factors operating at this time, 
providing a basis for interpreting the effects which 
Barcroft and his associates have reported. 

The percentage of the blood volume which changes 
each minute (that is, the efficiency of the maternal 
circulation in the uterus) has been calculated from 
the data cited above with the result shown in the 
accompanying table: 


Day of 
pregnancy 

Blood volume 
of uterus 

Minute* volume 
of blood 

Kttieiwcy 
(% turn-over) 

14 

8*0c.c. 

5 *0 c.e./m4n. 

62*5 

IS 

18*3 

13 5 

109*7 

80 

14* 

BH) „ 

137*1 

88 

16*8 ., 

88-0 m 

179*0 

85 

81*5 ,, 

18*0 

88-3 

«7 ■ ■ 

88*0 „ i 

87*5 

94-8 

* 

88 *0 . 

86*8 „ 

89-0 


Here, it will be seen, a marked increase takes place 
in the turn-over of the blood each minute until the 
twenty-second day, as the blood volume increases 
ooinoidently. By the twonty-fifth day a marked 
decrease occurs in the efficiency of the local circula¬ 
tion. This fall parallels that which takes place in 
tho circulation rate. From this point on, so far as 
the data go, this level of efficiency in the uterine 
circulation is maintained. The level at this time 
equals that- found on the seventeenth day of preg¬ 
nancy when the embryos are almost inappreciable in 
size, whereas by the twenty-fifth day they are com¬ 
paratively large and are growing at a nearly maximum 
rate 1 . The oxygen requirement of the embryos is 
met by greater oxygen unsaturation of the blood as 
it flows through the uterus 1 . 

The significance of these considerations is shown 
by the recent discovery that a critical change occurs 
in tho relationship between the rate of growth of the 
uterus and the growth of the products of conception 
about the twenty-second Say of gestation. Between 
tho t wenty-second and the twenty-fourth days the 
uterus commences to grow less rapidly, from causes 
already described 8 * 4 . At the same time, the products 
of conception grow at a rate almost as rapid as at 
any time during pregnancy** 4 . The foetuses and their 
associated structures must act, therefore, a a an 
impeding influence to the maternal circulation and 
so serve as a factor which diminishes the quantity of 
blood flowing through the maternal vessels of the 
uterus at this time. This resistance to the local flow 
of blood in the maternal circulation of the uterus is 
transient, however, as shown by the data of Barcroft, 
Horkol and Hill. 

It is therefore clear that the rate and efficiency of 
the blood flow in the maternal circulation of the 
uterus are adversely affected as the influence of dis¬ 
tention first becomes manifest, but with increasing 
degrees of distention as pregnancy nears term, some 
compensating adjustment takes place which main¬ 
tains the efficiency of this local circulation of blood. 
The pumping action of the increasing muscular move¬ 
ments which are known to take place at this time 4 
would serve such a purpose. The efficiency and force- 
fulness of these contractions would likewise be 
enhanced by the increasing distention resulting from 
the disproportion in the rates of uterine and festal 
growth respectively. 

These considerations suggest, therefore, that the 
increasing distention which the uterus undergoes in 
the latter part of gestation first brings about a 
diminution m the (efficiency of the maternal circula¬ 
tion through the uterus. As the degree of distention 
becomes greater, however, it becomes pari paMu the 
means by which the efficiency of this circulation is 
maintained, mainly by virtue of the influence which 
distention has upon the contractility of the myo¬ 
metrium. 

Samt7Eu Robert Means Reynolds. 

(Fellow, John Simon Guggenheim Memorial 
Foundation.) 

Biological Laboratory, 

Cold Spring Harbor, Long Island* 

New York, 


* Barcroft, J., Heifcel, W„ and Bill, ft,, J, Phytiol^ 77, JM ftBSft). 
•Barcroft, J., and Rothschild, P„ J,PkytioL, W* 447 fl9U). 

' Reynolds, ft. ». U n Aim. J, Oft*. Gyntcol .,», W8 (l#$7), 
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Devernalization of Spring Rye by Anaerobic Con- 
ditions and Revernalization by Low Temperature 

A previous letter in Nature 1 presented evidence 
to show that in winter rye (var, Petkus) anaerobic 
conditions at normal temperatures (20° C.) when 
alternated with Aerobic conditions at 1° C. quanti¬ 
tatively annul the vernalizing effect of low tem¬ 
perature. It appeared possible, therefore, that 
spring rye of the same variety might l>e devemalized 
by the application of ano?robie treatment at 20° C. 
Previous work** 8 has shown that the process of 
vernalization in winter rye decreases the number of 
leaves produced on the main axis before flower 
initiation, as well as decreasing the period of time 
required to reach anthesis. An increase in those 
characteristics in spring rye after anaerobic treatment 
would thus indicate a process of devomalization. 

The experiment was performed by wealing the 
grains in tubes, with sufficient water to imbibe them 
fully, in an atmosphere of pure nitrogen, leaving for 
varying periods at 20° C., and then sowing in sand 
culture. Periods up to three weeks alone could be 
used, as longer exposures to anaerobic conditions led 
to death of the seeds. 

The results of this experiment are given in Table 1. 


Table 1. 

PEVKRNALItATIOM OF SPRING JtVK BY ANACKOWC TREATMENT, 


Err I im inary period 
in nitroaen 

No, of leaves on 
main axis 

- 

Dajx to 
anthrMjH 

No. of 
replicates 

Control (none) 

fl 80 & 0*20 

50*3 ± 0 49 

10 

1 .week 

7*5.2 ± 0 11 | 

52*6 ± 0-45 | 

! 23 

2 week* 

7'07 * 0 13 ! 

54-4 ± 0-73 

i 24 

3 weeks 

H-29 ± 0-30 

f>7 -4 tf. 1-7 

1 7 


A significant increase in leaf number and time to 
anthesis follows anaerobic treatment, thus establishing 
the possibility of devomalization at normal tem¬ 
perature. 

The process of vernalization is hold by us to be a 
specific effect of low temperature, and in confirmation 
of this view it has been established that spring rye 
partially devemalized by anaerobic conditions may 
again be vernalized by subsequent exposure in air to 
1° C. The data are given in Table 2. 

Table 2. 

RKVSaNALIRATION QV SPK1K0 RYX AFTER AXMKOinv TREATMENT 
AU variants, exoept controls, received 3 weeks’ chilling at 1° C. In air 
after removal from anaroblc conditions. 


Preliminary anwrob- 
lc treatment 

No. of leaves on 
main axis 

Days to 
anthesis 

No, of 

replicate* 

Control (none) 

± 0-20 

30*3 ± 0*49 

10 

1 week 


47*3 ± 0*34 

14 

t weeks 

7*10 ± 0*28 

50*6 ± 0*79 

10 

3 week* 

All plant* failed 




It will be noted that both leaf number and time 
to antheeia have been reduced to the level of the 
controls which were untreated. 

These results thus add further evidence for the 
reversible nature of the vernalization process, 
imperial College of Science, F. G. Gregory. 

London, S.W. 7 O. N. Frayns. 

^^Weonr. T. 0., and Purvis, 0. US, 1018 (Doc, 12, 

0, 010-W ( W. 

* Owjwy, V. 0.,Ann. Bot, N.S. |l) (la tbePro**). 


Artificially Prepared Visible Paracrystaliiae Fibres 
of Tobacco Mosaic Virus Nucleoprotein 

A recent letter in these columns 1 contained 
photomicrograplis of mesomorphic or paracryatalline 
fibres of tobacco mosaic virus which had formed 
spontaneously in clarified juice expressed from 
diseased tobacco leaves. Similar fibres have now' 
been prepared from solutions of the pure virus 
protein by suitably adjusting the pH value of the 
medium and the salt and virus concentrations. 
Although the fibres may be produced over a relatively 
wido range of pH values, the best results are obtained 
at a pH value of about 5 (near to the point when*, 
in tho comparative absence of salts, virus solutions 
are most viscous or gel-like). 

The pure virus was obtained by a combination of' 
precipitation with 15 per cent ammonium sulphate 
solution at pH 7 with isoloctric precipitation from 
acetate buffers at pH 3*4 as previously described*. 
A suitable salt concentration is provided by 0*4 M 
ammonium sulphate. The fibres formed under these 
conditions have tho same dimensions and properties 
os tho fibres previously described 1 , except that they 
arc frequently more cosily broken up. 

Spontaneously formed fibres, when separated and 
dissolved in water, give a solution containing no 
visible ( x 1000) particles, but by adjusting the pH 
value and salt concentration tho long flexible para- 
crystalline fibres are re-formed. Samples of pure 
virus protein prepared from spontaneously formed 
fibres, from artificially formed fibres or prepared in 
tho ordinary way, contain (on a dry weight basis) 
the same percentage nitrogen (16*6) and phosphorus 
(0*5), and when diluted to one part by weight in a 
million give comparable numbers of primary lesions 
on Nwotmna glutimm leaves. 

The temperature at which artificially formed fibres 
disrupt is the same as for tho spontaneously formed 
ones. Taken in conjunction with the evidence pre¬ 
sented in tho previous letter 1 , there can be no doubt 
of the identity of the fibres with the virus. 

Bernal and Fankuchen*, by means of X-ray 
analysis, deduced the arrangement of tho virus 
molecules within the paracrystalline aggregates. 
They point out that in view of this structure, homo¬ 
geneity of tho aggregates is less certain. I assume 
that by this they mean that viruses like yellow 
tobacco mosaic, a closely related mutant strain of 
ordinary mosaic virus, may form a part of such 
aggregates without altering the general arrangement. 
This is a possibility which cannot be overlooked. 
However, my preparations were derived from plants 
which had been artificially infected with virus 
separated at its iso-electric point of pH 3 *4, and which 
had been raised in an isolated compartment of an 
insect-proof glasshouse and showed no symptoms 
other than those of ordinary mosaic. 

The finding of Bawden and Pirie 4 that the virus 
contains nuoleic acid has been confirmed, and my 
preparations contain 0*52 per cent phosphorus. 
There is evidence to associate the acid prosthetic 
groups deduced by me* on the basis of the pH 
activity curve for this virus, with the nucleic acid 
demonstrated by Bawden and Pirie. The circum¬ 
stance that Stanley’s 4 earlier preparations contained; 
no demonstrable amounts of phosphorus, and the 
presence of small but variable amounts in his later 
preparations 4 are understandable when it is realized 
that during the purification processes his preparation# 
were exposed to pH values which are known to 
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inactivate a large percentage of the virus, and that 
this action must have been more pronounced in his 
earlier methods* The test for active virus is much 
more sensitive than the test for phosphorus, 

Rupeiit J. Best. 

Waite Agricultural Research Institute, 

University of Adelaide, 

Aug. 12. 

* Bent, Rupert ,1., Natckk, 188, 028 (1037). 

# Real, Ruport J., AuttnU. AVp. Biol., 14, 1 (1030). 

• Bernal, J. I)., Rial Faukuohen, I. ( Natttkb, 188, 923 (1937). 

* Bawden, P, Plrie, N, W., Bernal, J. D., and Faukuohen, I., 
NATtJttU, 188, 1051 (1936). 

* Boat, Rupert J., Au$tml J. ftrp. Biol., 14, 323 (1930). 

• Stanley, W. M„ Pkyiopaih., 86, 305 (1936). 

» Stanley, W. M., J . Biol . CArm., 117, 325 (1037). 


Blood-groups of Veddahs 

Blood-grouping in the Held in Ceylon presents 
almost insurmountable difficulties, so that no records 
of blood-grouping of the Veddahs have been hitherto 
published. Until recently I had only one record— 
that of a Veddah whom I had persuaded to come 
down to Colombo for treatment in hospital. Recently, 
however, I had the opportunity of making ohserva-. 
lions on a series of four more Veddahs. These were 
brought to Colombo, with two others, who refused 
to give blood, by an enterprising showman, for 
exhibition at a fair held on the occasion of the 
Coronation celebrations. All the Veddahs wore 
tolerably good specimens of their race. The blood 
samples were examined independently by myself 
and by the staff of the Pathology Department, 
General Hospital, Colombo, with identical results. I 
used imported standard sera (Burroughs and Wel¬ 
come's) that had boon kept in the refrigerator. The 
hospital authorities make their own standard sera. 
Although the numbers examined are too few for any 
definite conclusions to bo drawn, I consider they are 
worthy of record in so far as no previous information 
is available relative to this important race. 


TAWLK I. RliOOl> -QKOtJ PR OK VRUPAH*. 


Veddali No, 

Name 

Hex 

Locality 

Blood-group 

L 

Davltlw 

6 

BuhtS&hmleua 

Blnteunc 

B 

2. 

K»lra 

<? 

i 

V 

8. 

Burnnda 

<$ , 

( Dambane 

n 

• 1 . 

Katwla 

1 d ! 

1 Binfceimo 

0 

5. 

Demath* 

(son of No. 4) 

S 

) 

a 

\ ._ 


These results give a proportion of 60 per cent 
Veddahs with the 0 group and 40 per cent with the 
B group. The proportion of O is thus practically the 
same as in the Australian aboriginal, but the B 
group differs considerably in the two races. On the 
contrary, the Paniyans of South India agree with the 
Australians in the low proportion of B, but differ 
from both Australians and Veddahs in the low pro¬ 
portion of 0. The difference is made up by a high 
proportion of group A (see Aiyappan, 1936 1 )* 

With regard to the oilier inhabitants of Ceylon, 1 
give below the results of a series of blood-groupings 
which have been taken in the General Hospital, 
(kilorabo, for routine blood-transfusion purposes, and 
for which I am indebted to Dr. 8, Thiagarajah, the 
pathologist to that institution. It will be noted that, 
m all the communities studied, group 0 takes the 


highest place, except in the Moore, where groups 0 
and B are in equal proportion. Group B is also high 
in the Tamils, so that the high value of that group 
in the Moors is to be explained by the amount of 
Tamil blood present—a fact which is corroborated 
by their physical characters. The Sinhalese, on the 
contrary, have an almost equal proportion of in¬ 
dividuals with groups A and B blood. The Veddahs, 
therefore, wo far as the meagre numbers examined 
throw any light upon the question, do not resemble 
either of t he predominant local populations, but fall 
into a category of their own. Examination of larger 
numbers would most probably bring them into line 
with the Australian aboriginals, a supposition which 
would be expended on the grounds of their physical 
characteristics. 


Tabu? IT. Bwm>i>-okocpisoh ok othkr Okyi.onksw propmjp. 


People 

Numbers 

examined 

Group 

0 

Group 

A 

Group 

B 

Group 

AD 

Slnlmlm* 

7J2 

385 

187 

176 

14 

Tamils 

130 

09 

10 

42 

8 

BuncherR 

01 

35 

17 

8 

l 

Moors 

29 

10 

1 

10 

o 


TAHIR UI. i’RKCKNTAUR Kl5J’RB8iJJNTATION OK BW>OT>-OHOU PS IN 
THJi PKOPJ.K8 JHSCUBSXl) HKRKIN. 


People 

Group 

O 

Group 

A 

Group 
* B 

Group 

AB 

Vcdilalm .. 

00 


40 


Paniyans.. 

20 

00 

7 

10 

Australians 

57 

38 *5 

3 

1 *5 

Sinhalese 

47 

24-7 

23*1 

2 0 

Tamils 

an*7 | 

14 

30*9 

4*4 

Bursfher* 

57-4 j 

27-7 

1 13*1 

1*0 

Moors 

34-4 

24*1 

34*4 

6-8 


In conclusion, 1 have to acknowledge rny indebted¬ 
ness to Prof, F. O’B. Ellison of the Physiology 
Department, Ceylon Medical College, and bis labora¬ 
tory staff for the use of apparatus in his department. 

W. C. O. Hill. 

Anatomy Department, 

Medical College, 

Colombo. 

Aug. 16. 

1 Aiyappan, A„ Man, 36, 255 (1930). 


Modes in Modern Egyptian Music 

We have boon engaged on determining the fre¬ 
quency ratios involved in the principal musical scales 
or modes in current use in Egypt to-day. Those 
scales were the subject of a controversial discussion 
at an international congress held in Cairo in March 
1982.* 

In the present investigation, three expert tuners 
(appointed by the Royal Institute of Oriental Music) 

tuned a Qanun, an instrument consisting of strings 
stretched on a sounding board, to the different modes, 
and the frequencies were then measured by means 
of an audio-frequency valve oscillator to which a 
calibration curve was plotted by means of a set of 
standard tuning forks. The actual determination of 
each frequency was carried out using the method of 
beats. The notes constituting each scale were taken 
in ascending and then in descending order, 60 as to 
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correct for possible variation in temperature. The 
experimental error is of the order of 0 * 1 per cent. 

The results for each of the three tunors were 
recorded separately and an average was then taken. 
The following table gives the fourteen recognisable 
intervals into whioh an ootave was found to be sub¬ 
divided compared with the diatonic and oqui- 
tempered scales. 

The four principal modes correspond to the follow¬ 
ing groups of notes (quoted by their numbers): 
(1, 3, 6, 7, 9, 11, 13), (8, 4, 8, 9, 11, 13, !/), (3, 5, 7, 
8, 11, 12, 1'), <1, 3, 4, 7, 9, 10, 14). Of these tho 
hist is the same as the minor scale in European music. 


No. and Name 
of Note 

Frequon 

cy rAfclo* 

Kqtii- 

tmpered 

acate 

Diatonic 

acute 

Symbol 

Our 

reaultB 

Conf*n«e 

reuultn 

1 Hast 

1 

1 


1 

1 

C 

2 Rhahn&x 




1 

1-042 

C$ 

1-057 



1*057 1 


3 Poka 




i 

1*080 

t>b 

1*123 

i 

123 

i-J20 

1 *125 

D 





f 

1*171 

D# 

4 Kurd 




1 -187 ■! 



1*200 



i 

1 *200 

Eb 

6 Slka 

1*228 

i 

227 



Bib 


, * 



\ 

i *250 

E 





1 *257 J 



6 Nlm Bimaltk 

i *274 



1 

i 279 

Fi> 

7 Glrkft 




/ 

1 *302 

se 

1 *330 

i 

837 

1-330 \ 

1 -333 

F - 

8 Hifiax or Saba 




( 

1 *390 

y$ 

i *417 



1*411 





1 

i *440 

Gb 

9 Nawa 

1 *498 

i 

503 

1*496 

1 *500 

G 





( 

1*562 

! o# 

10 Hlaar 

1*590 



1*683 






.. \ 

i *000 

Ab 

11 Hiwelnl 

1 *085 

i 

685 

1*677 

1*007 

A 





( 

1-738 

Ait 

12 A gam 

i *770 



1*778 


18 link 

i*831 

i 

838 

1 

1 *800 

£b 

H Niro Mfthur 

1-880 



1 *882 ( 

1 *875 

B 





,, 1 

1 *920 * 

’ 


,, 



/ 

1 *955 

m 

r gttwab el lUftt 

; 2-000 

2 

000 

; 2-000 t 

2*000 

-T- 

c 


Other modes are obtained by changing the first 
note (key-note) in a group. The most characteristic 
feature of the scheme is tho appearance of neutral 
thirds and neutral sevenths. 

A fuller account will appear elsewhere. 

M. Mokhtah. 

Faculty of Science, A. M. Moshaukafa . 

Egyptian University, 

Cairo. 

July 29. 

* "Oriental Music Conference," p/669 (Cairo, 1032). 


acting on tho Af++ + ions ; (2) the intensity of the 
cubic field required to produce the observed separa¬ 
tions is the same in all the three crystals, as should 
be expected from their isomorphism ; (3) the ob¬ 
served separation of the levels is not inconsistent with 
the available magnetic data for the mean susceptibili¬ 
ties of the crystals. From these and other results, it 
has been concluded that the fields acting on the 
M + + + ions in these crystals should 1>o almost 
rigorously cubic in symmetry. 

One direct result of such a cubic symmetry in the 
field would be a magnetic isotropy for the crystal, 
and any observed deviation from isotropy will give 
us some idea of the deviation of tho field from cubic 
symmetry. We have recently measured tho pruicij>al 
magnetic susceptibilities of single crystals of several 
rare earth salts, and we give below the values for the 
anisotropy of the sulphates ; Ax denotes tho differ¬ 
ence between tho maximum and the minimum 
principal susceptibilities of the crystal, and X the 
mean of the three principal susceptibilities. 


Crystal 

A XjX 

Af|(S0 4 ),.8H,0 


M « Fr 

0*20 

Nd 

0 11 

Sin 

0*21 

Kr 

0*12 


AX/X is not small, and when we remember that 
the group of atoms associated with each M + + + ion 
in the crystal should have at least this anisotropy, 
and has very probably more (as the different groups 
present in the unit cell of the crystal—probably eight 
in number ■ will not, in general, be oriented parallel 
to one another) and that it is the anisotropy of the 
above group (and not that of the crystal) which 
corresponds to tho asymmetry of the field under 
consideration, it is easy to realize that the deviation 
from cubic symmetry should be quite marked. From 
an inspection of the table it becomes clear, as pointed 
out by Penney and Kynch*, that the non-cubic part 
of the field has produced separations in levels, de¬ 
generate in the cubic field, comparable in size with 
those of the cubic field pattern itself. 

A rediscussion of the valuable results on the 
absorption spectra of these crystals obtained by 
Spedding and his co-workers, taking into account the 
non-cnbic nature of the crystalline fields as evidenced 
by the magnetic anisotropy of tho crystals, is very 
desirable. 

K. S. Kkismnak. 


Magnetic Anisotropy of Rare Earth Sulphates and 
the Asymmetry of their Crystalline Fields 

In an important paper in the Physical Revmv for 
1932 Penney and Schlapp 1 have discussed theoretic- 1 
ally the Stark-splitting of the energy levels of the 
tore earth ions in crystals under the influence of the 
inystlBdtbe electric fields, and its influence on the 
behaviour of the ions. Experimentally, 
and his co-workers* have studied the 
. . , . , lion spectra of rare earth salts of the type 
where M«*Pr, Nd, Er at different 
eaxdt deduced the Iow4 

energy levels of the ions in the crystals. 

thi ttunaber of low-lying energy le 

are the some as pre- 
dkrted by the theory for a field of cubic sjTnmetry 



210 Bowbazar Street, 

Calcutta. 

Aug. 19. 

1 PA**. Rev,, 41, 194 (1982). 

• J. Chem. Phv*„ 6, 101, 818, 416 (1987). 
•Sums, 148, 109 (1937). 
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Variations of Cosmic Ray Intensity during Magnetic 
Storms 

In a paper 1 on trajectories of electric particles with 
applications to cosmic rays, published January 4, 
1937, I directed attention to possible effects of mag¬ 
netic storms in the following words: 

"Ae to other electromagnetic fields which may 
modify this supposition (regarding simplifying 
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hypotheses for the mathematical treatment), the only 
case of interest may be the outer magnetic field during 
magnetic storms. It would be very interesting to 
make a careful inspection of the cosmic ray registra¬ 
tions during such a storm (for instance of the order 
of magnitude of the storm of February 4th, 1872, 
when auroras were seen almost over the whole earth) 
in order to discover possible actions due to this field, 1 * 

It is most interesting that such an effect has just 
been observed during the recent magnetio storms in 
April this year, both by Mr, S. E. Forbush in America 8 
and by Prof, Victor F. Hess and A. Demmolmair in 
Europe*. 

We have here an effect analogous to the effect of 
magnetic storms on auroras, driving the aurora zones 
away from their usual situations and towards the 
magnetic equator as the intensity of the storm 
increases. 


September 25 , 1937 

The mathematical theory of the motion of electtio 
particles in the earth’s magnetic field, which I de¬ 
veloped 4 so long ago as 1904, and which Mr. Forbush 
attributes to Lemaitre and Vallarta, receives by these 
new facts renewed interest and suggests continual 
observations of cosmic rays both in high and low 
magnetio latitudes, because the solar activity and 
magnetic storms both approach their maximum 
intensity. Carl SxOnoK. 

Institute for Theoretical Astrophysics, 

University, Blindem, 

Norway. 

1 "On the Trajectories of Electric Particles In the Field of a Magnetic 
Bipolo with Application to the Timor? of Cosmic Radiation, Sixth 
Communication", Aitrophyrtea Romgioa, fli] 4, 195 (1987). 

• Phyt. R*>., SI, 1108 (1087). 

•NATiras, 140, 310 (1937). 

4 For details see Oalo University Obeervatory Publication* No. 10, 
Oslo 1934, and Phyt. Rev.. 46, 835 (1934). 


Points from Foregoing Letters 


As an example of the ease with which equilibrium 
diagrams of alloys containing three elements can be 
obtained, by means of X-ray analysis, A. J. Bradley, 
H. J. Goldsclunidt, H. Lipson and A. Taylor submit 
a diagram for the copper-nickel-aluminium system. 
It shows the phases present at different percentage 
composition, after a uniform heat treatment (slow 
cooling at 10° per hour ; equilibrium not necessarily 
established). The X-ray method gives at the same 
time the number, nature and relative amount of 
phases present and the lattice space of each phase. 

Dora Ike describes experiments on the response of 
egg-laying butterflies to coloured papers; these 
indicate that colour vision in the cabbage butter¬ 
fly, Pieris , is different from that in the hive bee and 
most other insects and nearer to that of man. The 
oabbagp, butterfly in the stage of egg-laying reacted 
to a range of colours from ‘emerald green’ to ‘oxide 
blue’ and responded also to simultaneous colour 
contrast (green induced on white background ad¬ 
jacent to purple). 

Dr. G, Wald has extracted from chicken retinas 
rhodopein and the photo-labile pigment of the cones, 
heretofore unknown, The shift in visual sensitivity 
toward the red on light adaptation (Purkinje effect) 
in the chicken appeal's to depend upon the spectral 
characteristics of these pigments. The cone pigment, 
for which the name iodopain is proposed, is apparently 
violet in colour and bleaches to coloured produots. 

From the data of Baroroft and his associates, Dr. 
S. R. M. Reynolds has estimated the efficiency of the 
maternal circulation of the uterus of the rabbit 
between the fourteenth and twenty-eighth days of 
gestation. It is found that the minute-volume turn¬ 
over of blood in the uterus increases until the twenty- 
second clay, after which it decreases sharply. This 
decrease in the efficiency of the uterine circulation is 
coincident with a period of diminished uterine growth 
and accelerating foetal growth. It is suggested that 
with the onset of increasing distention the uterine 
circulation is impeded, but as the infiuenoe of dis¬ 
tention becomes more marked, the circulation 
through the uterus is aided, chiefly by the increas¬ 
ingly effective contractions of the myometrium which 
occur as gestation nears term. 

Cold-treated (‘vernalized’) wheat grains, imbibed 
in water and kept m an atmosphere of nitrogen at 
£0* 0., will survive, according to Prof, F, 0, Gregory 


and O. N. Purvis, for three weeks, and will become 
devemalized, as shown by a significant increase in 
the leaf-number and in the time of flowering. Par¬ 
tially devemalized spring rye may again be vernalized 
by subsequent exposure in air to 1° 0. 

The artificial preparation, from pure vims protein, 
of paraorystalline fibres of tobacco mosaic virus is 
described by R. J. Best. The properties of these 
fibres are similar in all respects to tho spontaneously 
formed ones previously described in Nature. Bawden 
and Pirie’s demonstration of the presence of nucleic 
acid in the virus molecule has been confirmed. 

Blood examination of five Yeddahs from Ceylon, 
reported by Prof. W. 0. O. Hill, showed two of them 
to belong to the blood-group B and three to blood- 
group O. The author believes that examination of a 
larger number of individuals will probably show 
that they are similar to the Australian aborigines. He 
also gives tables showing the blood-groupings of 
peoples from the island and the percentage mood- 
groups in each. In all communities of Ceylon which 
have been studied, group 0 takes the highest place, 
except in the Moors, where group 0 and B are in 
equal proportion. 

A table is given by M. Mokhtar and Dr. A. M. 
Mosharrafa showing fourteen recognizable intervals 
into which an octave, in modern Egyptian music, 
could be subdivided, compared with the diatonic and 
the equitompered scales. The notes were obtained 
by means of a Qanun, an instrument consisting of 
strings on a sounding board, and the frequencies 
were measured by means of an audio-frequency valve 
oscillator calibrated with a set of standard tuning forks. 

From extensive studies on the absorption spectra 
of crystals of hydrated sulphates of the rare earths 
at different temperatures, Speddingand his co-workers 
have concluded that the crystalline electric fields 
acting on the rare earth ions in these crystals should 
have cubic symmetry. Prof. K. S, KHshnon and 
A. Mookherji now report marked magneticawaotropyof 
these crystals, ^rhich does not support this collision. 

Prof. C. Stdrmer quotes a statement which ho 
published last January, indicating on thc« 3 Tetical 
grounds the possibility of an interrelateonbe^^ 
magnetic storms and the intensity 
which has sines been observed by Fbibui&ih 
and by Hess end thhnm^ 



NATURE 


551 


September 25, 1937 


Researc 

Problems of the New Stone Age 

Some problems in the changed outlook of tho last 
twenty years on the introduction and spread of the 
neolithic civilization into Europe have boon discussed 
by Mr. H. J. E. Peake {Mem. m\d Proo . Manchester 
Lit , and Phil. Soc„ 1936-7). By 1925 it had been 
shown that the neolithic culture had reached Switzer¬ 
land from western Asia by way of the AEgean and 
Danube Valley early in tho third millennium n.o. 
The problem remained whether it reached the west 
in the same way or had come by sea from the eastern 
Mediterranean. This question must be viewed from 
the wider standpoint, in time and space, of when 
man first began to cultivate grain and domesticate 
animals, and how such knowledge reached our islands. 
Cultivation of wheat apparently began in south 
Syria or northern Palestine. Early grain growers are, 
with certain exceptions, always possessed of domesti¬ 
cated animals, and the precise origins of agriculture 
are obscure. Its progress, however, can be traced 
from Asia, through the ASgean to Switzerland, via 
the Danube. West of the Rhine, however, is a rude 
pottery, which has been filiated with the leather bag, 
derived, it is now suggested, from animal scrota. 
This ‘bag-ware’ is found widely distributed in 
western Europe, appearing in Switzerland and 
Germany from the west, and having as its starting 
point Lusitania. Important elements in this Lusi 
tanian culture are shown to derive from the eastern 
Mediterranean—the tombs and the pottery. The 
megaiithie tomb is traced back to Tell Arpachiya 
and thus related to the Tell Halaf culture of the 
fourth or fifth millennium, while it descends to the 
stone cist of the early Bronze Age. The evidence of 
the pottery depends on a number of decorative and 
other details traced from the eastern Mediterranean 
and ultimately Tell Halaf, beginning not later than 
the end of the fourth millennium, and appearing 
in the Iberian peninsula about 2800 b.c. Cattle, 
which could scarcely have been brought from the 
ASgean, were probably acquired by contact with 
Danubian peasants of Switzerland. This culture 
passing through France reaches Britain by a land 
bridge from Artois, and appears as the early neolithic 
culture of Windmill Hill. The red “bag ware” found 
at Maiden Oastle, on the other hand, may have 
reached Britain from Brittany. 

South African Native Cattle 

Lotle has been attempted by Europeans in the 
way of improving the cattle of Africa by selection 
within native breeds, the practice being to inter- 
grade with European breeds* H. H. Ourzon and 
It. W* Thornton, realizing the potentialities of the 
native cattle, have laid a foundation for further 
investigations by outlining the cattle types of Africa 
and their approximate distribution {Onderstepoort J. 
V& Bei. J»d., 7/ 613; 1936). Probably all 

the breeds, except the Hamitic longhorn of Egypt, 
mmm xitfnpXty from .Aria,-and all reached their 
destination through north-east Africa except the 
alwthomed aelwv which was introduced along the 
^ Jtoiberi Biver. Three pweat 

longhorn, bi^dhyoercffl 
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and lateral-horned zebu; ami from these three other 
types have been derived—short-homed zebu, sanga, 
and lyre-horned zebu. In West Africa there are 
possibly two other types derived from admixture of 
brachycoros and Hamitic longhorn in one case, and 
in the other from brachycoros and thoracic humped 
zebu. The paper is illustrated by porhaps tho most 
complete set of photographs of African cattle breeds 
yet published. 

Stomatopoda of the Bingham Oceanographic Collection 

0. Robert Ltwz has reported on tho Stomatopoda 
from various localities collected by the Pawnee and 
from coastal trawlings by members of the Bingham 
Oceanographic Laboratory [Bull. Bingham Oceano¬ 
graphic Collection. Peabody Museum of Natural 
History, Yale University, 6, Art. 5; Jan. 1937). 
There is also included valuable material collected 
on the west coast of Florida by Miss M. Storey 
of Stanford University and a few specimens from 
Tahiti obtained by Mr. Henry Sears. 157 specimens are 
recorded, referable to five genera and thirteen species. 
A new variety is described from Tahiti of Qonodactylus 
chiragra, a spocies well known throughout the tropical 
portions of tho Pacific and Indian Oceans but not 
before reoordod from Tahiti, also a new variety of 
Chloriddla rugosa, and there is one new species, 
OhlorideUa edentate, described from a single specimen, 
its nearest relative being G , mantoidea. 

Cytology of Gagea spathacea 

Gagea spathacea is a member of the Liliaceae 
occurring from southern Sweden through Denmark 
to Holland and Belgium. It apparently produces no 
seeds, its pollen is sterile and it reproduces vegeta- 
tively by numerous small bulbs. Dr. M. Westerg&rd 
(C. ft. Lab. Garlsberg , S6rie Phytriologique, 21, No. 18), 
who has investigated its cytology, finds that while 
G. lutea , G. minima and G. pratensis undergo their 
pollen meiosis in Denmark in January, in G. spathacea 
this is delayed until April. G, minima, the most 
nearly related species, has n ** 12, while in (?. spathacea 
2 n** circa 102 and the chromosomes fail to pair in 
meiosis, with resulting micro-nuclei. This species is 
probably a hybrid ; but it is not clear how its more 
than octoploid number of chromosomes has been 
reached. Its vegetative spread to Sweden must have 
occurred when the Baltic 'sea was a lake, unless it 
arose independently through crossing in the northern 
area. The embryo-sacs of G. minima and G. bUea 
(n-»36) were examined, and stages were found indi¬ 
cating that the sac is of Hie type now known in 
LUium , FritiUaria and Tulipa , that is, the four 
megaspore nuclei function, three passing to the 
ohalazal end of the sac and one to the mioropylar end. 
Here they all divide again, the ohalazal spindles 
fhaing so that two triplokl nuclei result. One of the 
latter degenerates wfaiie the other divides. The 
mature sac thus contains an egg armaratus composed 
of three haploid nuclei and^ro^Sd anSlal 
Oells. In double fertilization apcntaploid endosperm 
arises from the fusion of a haploid and a triploid 
mfo urwitfe^ 
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Magnetostriction 

This June issue of the (Science Reports of the 
University of Sendai, Japan, contains two reports of 
the Research Institute of Iron, Steel and other 
Metals by Dr. Y. Masiyama, which deal with his 
recent work on magnetostriction of iron, nickel, 
cobalt, single crystals of iron and binary alloys of 
the three metals. The specimens wore ovoids placed 
in the oentre of a magnetizing coil, the field of which 
oould be varied from 0 to 400 gauss. The changes of 
length of each ovoid were determined by fixing it 
between two quartz tubes coaxial with it, one of 
which projected out of the coil and ended in a small 
brass block. To compensate for temperature changes 
of length of the ovoid, a brass bar of suitable length 
was placed within the coil parallel to the axis of the 
ovoid and between two similar quartz tubes. Between 
the brass blocks a thin spindle carrying a mirror was 
placed in such a way that differential changes of 
length of ovoid and brass rod produced a rolling of 
the spindle and rotation of the mirror. The changes 
of length observed are generally less than 30 millionths 
at the maximum field, and are shown by ourves in 
terms of the field and of the magnetization. They 
are independent of the sign of tho field and at low 
fields are different for increasing and decreasing fields. 
For cobalt and nickel and alloys of the two the length 
decreases; for iron and alloys containing iron tho 
length decreases at first, then increases os tho field 
is increased. Each material tewted showed hysteresis 
in its magnetostriction, and the effect will have an 
important bearing on the theory of magnetization. 

Structure of Diborane 

An outstanding difficulty for the valency thoory 
is the molecule B*H f and the non-existence of the 
molecule BH„ since boron is a ter valent element in 
numerous other compounds. Some light is thrown 
on the problem by determinations of the inter¬ 
atomic distances by 8. H. Bauer {./, Amer, Chem. 8oc. t 
69, 1096 ; 1937), by means of the electron diffraction 
method. The values for the B B (1 -86 A.) and B—H 
(1*27 A.) distances ore considerably largor than the 
single-bond separations expected from other diatomic 
hydrides. This is interpreted as meaning that tlie 
bonds in th© molecule havo to some extant a character 
weaker than single bonds. This would be expected 
for the B—H bonds on the basis of structure i : 

H H H H 

i H - B ; B - H n II • B • B : H 

H il H H 

which gives each B—H two thirds single-bond and one 
third one-electron bond character. A slight extension 
considering resonance to structures such as n would 
further account for the increased B—B distance. Tho 
distances arc also compatible with a structure repre¬ 
senting resonance among the seven arrongomons: 

H H H H 

H ; B B.H H B : B : H etc. 

H H H *H 

giving each bond 6/7 single-bond and 1/7 no-bond 
character. Theoretical arguments support the view 
that the molecule resonates among all the above 
statures, the B—B and B—H bonds having single- 
bond, ©ne-electroii'band and no-bond characters. 


Shortening of the B—B distance below the single-bond 
value is not observed; this is regarded as eliminating 
all structures such as Wiberg’s, which attribute some 
double-bond character to th© B—B link* The stability 
of B S H| relative to BH„ is explained as due to the 
resonance energy made available by the full use of 
the four orbitals of boron. 

High Intensity Light Sources 

An article by Dr, J, A. V. Fairbrother in the Elec¬ 
trical Review of August 6 discusses the light source 
required to project a beam within a fairly small 
angle. Practical considerations permit only a small 
source, as otherwise a largo paraboloidal reflector 
would be required. The lower limit to the size of the 
light source is fixed by its brightness (intrinsic 
brilliancy) and the quantity of light obtainable from 
it. Tho intrinsic brilliancy is measured by the candle 
power divided by the projected area of the source 
on a plane perpendicular to the direction of view. 
It is convenient to measure it in candles per square 
millimetre. For bodies which emit full radiation tho 
intrinsic brilliancy increases rapidly as the tempera¬ 
ture approaches the molting point. As carbon and 
tungsten have the highest melting points, the carbon 
arc and the hot tungsten filament are tho two high- 
intensity light sources usually employed for pro¬ 
jection purposes. But owing to the fact that much 
of the spectral emission from a hot surface is not 
in the visible region, it is an inefficient converter of 
heat into light. One of tho earliest light sources was 
tho Welsbaoh mantle, which made use of the selected 
radiation from cerium and thorium. At the present 
time tho most promising of all is the selected light 
emission from gases and vapours the molecules of 
which are excited by the passage of an electric 
current. By exciting mercury vapour in a quartz 
envelope at a high pressure, a light source is attained 
which has a higher efficiency and greater intrinsic 
brilliancy than over-run tungsten. The author has 
obtained with a carbon arc a maximum brilliancy 
of 330 candles per sq. mm. which is about eighteen 
times the average intrinsic brilliancy of the 6-kw. 
tungsten filament spot lamp. Mercury vapour quartz 
lamps are now being made tho length of the are of 
which is only about 10 mm. and which when the 
temperature is kept low by cooling water in contact 
with the outer wall of the envelope can take an input 
of 700 watts. This lamp approaches the carbon arc in 
intrinsic brilliance and is more than twice as efficient. 

Sunspot Photography with a Small Visual Refractor 

This is the title of a paper by Mr. Cecil Maby 
(J, Brit . A stro, Assoc, t 47, 9, July 1937), in which 
the author gives the results of his experiments with 
different filters and photographic plates. He made 
use of his telesoope and its Huygenian eyepiece as 
projection lenses, and those who are interested in the 
photography of sunspots will find much useful 
information in this paper on the employment of 
visual refraotors for this purpose. The paper should 
be studied by amateur astronomers, who will find a 
full description of the equipment, which is both 
efficient and inexpensive. 

Kkratuic. The paper referred io under the heading 
‘Tetrofabric Study of Mcine Sahkts’* in SiLtud# Q$ 
September 4 (p. 4399) wa* '■]&.: €# 

ftepaxtma^ Cambridge,. 

and not by ■ 
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Engineering and Marine Exhibition at Olympia 


A T this Exhibition, which will remain open until 
October 2, there is so much of scientific 
interest that it is possible only to BeJoct a few repre¬ 
sentative items as indicative of the extent to which 
the results of research are being utilized with the 
aid of mechanical ingenuity. One gets, for example, 
a definite impression of a universal effort being made 
to deal with the problem of noise both by improve¬ 
ments in design and workmanship and by the 
adoption of new types. At one stand a noiseless 
sliding door is exhibited, and of silently operating 
machinery a notable example is the Mirrleos-Imo 
pump for oils and other liquids. This has only three 
moving parts—a central screw which is the actual 
pumping unit, and two side screws which act as seals 
and are rotated merely by their engagement with 
the central screw. In high-speed Diesel engines vibra¬ 
tion is destructive of the exhaust pyrometers which, 
by the close relationship between exhaust tempera¬ 
ture and horse power, are necessary to ensure that 
an even and efficient balanoe is maintained between 
the several cylinders. Messrs. Negretti and Zambra 
are exhibiting pyrometers in which a few inches of 
the tub© immediately below the instrument have 
been replaced by a helical spring, and instruments 
so constructed are to be seen mounted on a vibrating 
table yet relatively unaffected. 

The hygienic importance of the reduction of duwt 
lends interest to means for its measurement, and the 
Tyndallometer shown by E. Lcitz (London) provides 
a new and rapid moans of its measurement. It con¬ 
sists of a dust chamber, a photometer head, an 
observation telescope and the necessary uK>ans of 
illumination. In the field of view is a beam of the 
.scattered light and a comparison beam and, when 
these are equalized, the scale reading and the calibra¬ 
tion curve give an instantaneous value for the dust 
content. On the same stand is shown a simple pro¬ 
file projector for the metal industry with several 
other optical aids. Messrs. Kelvin, Rottomley and 
Baird, Ltd,, have on view the colour vision lantern 
developed by Dr. L. C. Martin in collaboration with 
the Medical Research Council, and also the K.B.B. 
Cabinet for ultra-violet fluorescence. The latter can 
be seen in operation with a very representative group 
of samples which illustrate its value in scientific 
testing and research, and also in industrial, medical, 
police and other investigations. In Messrs, Avery's 
recent design of Brin ©11 and diamond impression 
testing machine the arrangement is such as to enable 
results to be obtained very rapidly, and in this respect 
alone this exhibit marks an advance on the usual 
design, 

Under modem conditions, metals are frequently 
required to conform to very severe specifications, and 
Barronia Metals, Ltd., are exhibiting examples of 
many such problems which they have solved. One 
of these was the preparation of a non-ferrous alloy 
with a coefficient of expansion greater than steel for 
use with a hydrocarbon gas containing sulphur at a 
pressure of .100 lb, per sq. inch and a temperature 
of 1150° F* Other instances of new developments 
in ofmaterialB are the glass doth now 

being made by Chance pros, and Co,, Ltd., to replace 
«w%asNi^dNar iaa low-temperature services and likely 
also to develop in decorative and other directions, 


and the method of electric forging which has been 
brought to a fin© art by Messrs. Otnes, Ltd. The 
samples of forgings exhibited indicate the wide 
application of the process and the high quality both 
of material and of surface which is obtainable. In 
conjunction with H. A. Reassert and Co., Ltd., 
Messrs. Imperial Chemical Industries Ltd. illustrato 
the Brassort process for acid burdening the blast 
furnace. Ry regulating the flux so as to form slag 
of the lowest possible melting point and viscosity, 
iron production is increased while less coke is used 
and low-grade ores can be dealt with. As a result 
also of the sodium carbonate treatment there \h a 
roduotion of sulphur and, due to oxidation, of silicon 
content. The Macrome treatment of tool steel by 
an ehxjtric process, applied after the usual heat treat¬ 
ments have been given, is claimed by Messrs. Macrome 
Ltd. to increase the working life of tools by 50 -300 
per cent according to the steel treated and the work 
performed. An electric process exhibited by the 
O.C.F. Company is that for conditioning water and 
preventing scale in boilers. The water is made to 
pass through tubes each containing an electrode, and 
this process effects a physical change in the mineral 
salts which, on being heated, appear as crystals and 
do not build up scale. The elimination of chemical 
treatment is an obvious advantage of the method. 

The Marconi Company has arranged a series of 
historical exhibits illustrating the development of 
wireless apparatus. Another exhibit of this firm 
shows how ono type of echometer can indicate to a 
trawler the depth of the sea-bed and also that at 
which a shoal of fish may be passing. The Accurate 
Recording Instrument Co. has working models of a 
liquidmeter which will very soon be manufactured. 
This, although very sensitive and carefully com¬ 
pensated, is of a robust construction and is not likely 
to get out of order. It operates by means of two 
pairs of opposed hydraulic bellows so that the dis¬ 
placements mado in the tank are exactly reproduced 
at the dial. Among other recording instruments, 
Messrs. Radio visor show the counting unit such as is 
used in the Mersey Tunnel to give a record of vehicles 
entering and also in factories for counting sacks, 
tins, etc., by the interception of a beam of light. 

Of the many Diesel engines on view, that of the 
Brush Electrical Engineering Co. Ltd. will be of 
considerable interest to engineers. It is a horizontal 
type and has four cylinders arranged in pairs on 
opposite sides of the crankshaft. An independent 
test by Mr. W. A. Tookoy showed the fuel con* 
sumption to be 0*357 lb. per B.H.P. hour when 
developing 250 B.H.P. at a speed of 250 r.p.m. 

The exhibit, however, which takes the highest 
place in scientific importance and which at the same 
time appeals to all who arc mechanically minded is 
that of the Department of Scientific and Industrial 
Research and associated bodily. It illustrates 
researches carried out in engineering and metallurgy, 
showing how the tests are made on models of ships’ 
hulls and propellers, on coal, on the transport and 
storage of food and on fire resistance of structures. 
By the us© of short films the visitor secs more than 
the mere instruments and materials of Hie test; he 
is enabled to follow the course and operations of the 
investigation. 
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Origin of the Red Rocks 


T HE subject for disc ush ion in Section C (Geology) 
at the British Association on the morning of 
September 2 was the “Origin of the Rod Bods of 
the Northern Midlands”. Speakers, however, did not 
confine themselves to local conditions, and other parts 
of England were also considered. 

In opening, Dr. R. L. Sherlock remarked that the 
region discussed forms an indefinite area but may be 
supposed to include the Cheshire Basin, the synclines 
between the fanning-out ridges of the Pennine 
Range and the easterly dipping beds of Nottingham¬ 
shire. 

It is agreed that the British Pernio-Trias is of 
Continental origin and that the climate became pro¬ 
gressively drier from the beginning to the end of 
the period. This fact Ri^ms to bo of almost world¬ 
wide application, for it is also true for the United 
States, South Africa and other countries. 

Late in Carboniferous time, earth-movements on a 
great scale probably raised Great Britain into 
mountains, but rapid erosion of the soft Coal Measures 
soon reduced the elevation, and the detritus filled 
the hollows and formed red beds. This indicates 
oxidation of grey strata in a dry climate. There 
is a relation between colour and texture ; the finer 
the grain the richer the rod tint, owing no doubt 
to ease of oxidation. The green colour found at 
times appears to indicato wetter periods. Although 
there is no doubt that secondary changes of colour 
have occurred, it is highly probable that both red 
and green strata are primary. Evidence for the 
primary origin of red beds is that the colour is 
constant in depth. It is noteworthy that green marls 
occur at the top of the Keupor, just before the 
Rhaetio Sea burst in, when base-levelling of the land 
had presumably allowed wet oceanic winds to bring 
in a damper climate. 

Although the saline deposits worn no doubt de¬ 
posited in drying up inland seas and lakes, the source 
of supply offers difficulties. Ordinary sea water, if 
evaporated, would deposit only 0*7 ft. of gypsum 
or anhydrite for each 1,000 ft. of depth, yet 
beds 10 ft. or mom in thickness were deposited 
from shallow seas. Evidently there was local con¬ 
centration. 

Gypsum often shows swirl-like structures, and so 
does rock-salt. In Cheshire, stratification and cross - 
bedding are also present in the salt, indicating a 
possible explanation of the thickness of saline de¬ 
posits. If evaporation caused supersaturation of the 
water, the salt would be deposited very rapidly and 
the granular precipitate might be concentrated by 
currents. It sometimes happens that, if two bore- 
records are compared, one containing thick salt and 
the ether none, the records agree roughly if the salt 
is ignored, suggesting that the time of formation 
of the salt w&a negligible. 

While the rest of our salt deposits were formed in 
desert lakes, the J&ddleBbroogh deposits represent a 
■;^ad-up sea. - 

, . life. F; W. Shotton iKmsmunicated the results 
■c4 fldeed by the Lapw<wth(Safe of the University of 
in an investigation, lasting several yea**, 


of the outcrops of Lower Bunter in Worcestershire 
and East Shropshire between Oakengates, Bewdley 
and Stourbridge. Every accessible outcrop was 
examined and careful measurements made of dip and 
false bedding ; more than a thousand readings being 
taken and examined statistically. In addition, 
numerous rock specimens wore collected and ex¬ 
amined for variation in the size of the sand-grains. 
Conclusions arrived at were that, throughout the 
area, the Lower Bunter is false-bedded and that it 
was deposited on land by easterly winds coming from 
t he Mercian Highlands. The sand is remarkably well- 
gradod and free from clay or silt-bands, and 90 per 
cent lies between the ranges of 0*50 mm, and 
0*10 mm. 

Mr. A. N. Thomas then described the Trias of 
north-west Somerset between Porjock and Wiliiton, 
The Triassio subsurface is highly irregular and the 
earliest deposits fill in isolated depressions, the 
later ones being increasingly widespread so that the 
areas tend to ooalesce. 

Dr. S. E. Hollingworth gave an account of some 
results of recent borings in the Vale of Eden. These 
borings have proved the presence of three horizons 
of anhydrite in the ‘Permian* Hilton Plant Beds at 
Kirkby Thore, although only two horizons are known 
elsewhere in the area. As these chemical precipitates 
indicate periods of desiccation, they are probably 
due to regional climatic changes, and it is reasonable 
to suppose that sequences of such deposits in adjacent 
areas may be correlated. This does not necessarily 
mean that two areas of deposition were united. Dr. 
Hollingworth correlates the lowest anhydrite bed 
(base of Hilton Plant Beds) with the lower salt (and 
anhydrite) at tho base of the ‘Permian Middle Marl* 
of the region east of the Pennines. The two higher 
horizons of the Vale of Eden he correlates with the 
upper salt and anhydrite and the upper anhydrite 
respectively of Yorkshire. Correlations between 
Cumberland and Furness indicate the probability of a 
lateral passage from ‘Permian’ Hilton Plant Beds to 
‘Triassio* St. Bees Shales. Dr. Hoiiiiigworth’s con¬ 
clusion is in accordance with the evidence from the 
oast of the Pennines of a lateral passage of ‘Permian* 
into ‘Trias* brought forward in 1911 by Dr. R. L, 
Sherlock. 

No time was left for discussion* but inquiries were 
made as to where the formation of red beds in 
Continental areas is at present in progress. This 
difficulty is analogous to that felt by students of coal 
formation—the origin of which by swamp-growth is 
generally agreed upon* although the exact conditions 
for it do not seem to exist anywhere at the present 
day. Nevertheless, in various parts of the world 
certain kinds of Triassic-like rocks are being formed* 
for example, in Turkestan, although nowhere oon all 
the types be found now forming. 

As was pointed out by Dr. Rudolf Richter on 
another occasion* when describing conditions of aadi - 
mentation off the German Coast* we must not entry 
u niformitar ionism too far; special conditions existing 
at certain periods have never been repeated. 
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Forthcoming Events 

[Meeting* marked with an asterisk are open to the public,] 
Wednesday, September 29 

8<X^»TY FOR THB STUDY OF ALCHEMY AND EARLY 

Chimistky, at 8 —(at University College, Gower Street, 
W,C.1)>— Dr, D. McKie : “Some Early Work on Com- 
btwtion, Bespiration and Calcinatkvn".* 


National Smoke Abatement Society, October 1-2.— 
Ninth Annual Conference to be held at Leeds, Dr. 
H. A, Des Voenx : President. 


Appointments Vacant 


ham.) \m 

Record at the Royal batttwtlptt of GreatBritato, Ida*. Pp, JEO. 
(London: Royal Institution.) &*. {*» 

i of the Physical Society. Vol. 4ft, Extra Part, No. 274 : 


Report of Conference on the Conduc 
held at Bristol, July 1087. Pp. vtt+154, 

7*. net. 

Department of Scientific and Industrial Research. Forest Products 
Research Record*. No 20 (Timber Series. No. «): The Propmrtiw of 
British Honduras Pitch Pine (Slash Pine)—Pfmw caribaa Mor. Pp. 
li+9+2 plate*. (London: HM. Stationery Ofltee.) 6tL net. |7ft 
Blrkbeck College (University Of London). The Calendar tor the 
Year 1937-38. Pp, 272. (London : Blrhbeok College.) [89 

. Battersea Polytechnic. Technical College tor Day Students; 
Calendar for the Session 1937-1938. Pp. 47. 3a. Domestic Sokmee 
Department and Traiulng College; Calendar tor the Session 1937- 
1908. Pp. 34. 3d. Department of Hygiene and Public Health : Calendar 
for the Session 1937-1983. Pp. 20. 34. Evening and Afternoon 
Courses and Clause* : Calendar tor the Session 1037-1938. Pp. 34. 
Free. (London : Battersea Polyteolmi©.) fgft 


ApyucATioNa are Invited for the following appointments, on or 
before the dates mentioned : 


Other Countries 


Cmt Bnoinkhring Assistants In the Headquarters and Divisional 
Road Engineer's Offices of the Road Department of the Ministry of 
Transport-Establishment Officer of the Ministry, Metropole Buildings, 
Northumberland Avenue, W.C.2 (September 27), 

Assistant in th« Drvajhhent op Civil Engineering, Queen’s 
University, Belfast—Prof. Hummel (September 28). 

Kncunumr in the Directorate of Factories, War Department—Chief 
Superintendent, Ordnanoe Factories, Royal Arsenal, Woolwich 
(September 28). 

Assistant Master for Klkotkioal Enginkkkino In the Llanelly 
Mining and Technical Institute—Clerk of the Education Committee, 
County Education Offices, 24 King Street, Carmarthen (September 28), 

A D«8WN»r (Ref. No, 64211) and an AukihtaNT (Grade 11) (Ref. 
No. 560 B) for work In tho Stress Section of the drawing office, and a 
Technical Ovvkmk (Ref. No. 674 13) and Assistants (Grade III) 
(Ref. No. 539/690 B) for work on electrical equipment of aircraft, at 
the Royal Aircraft Establishment, South FaniDorough, Hants -Chief 
Superintendent (October 1). 

Abbibtant Lroturer in thr Chbmihtry Department at Robert 
Gordon’s Technical College. Aberdeen—Secretary and Registrar 
(October 2), 

Junior Assistant in the Science Museum Library—Director 
(October 4). 

Lkoturha in Physics In the South-East Essex Technical College, 
Dagenham---Clerk to the Governors (October 4). 

OFPTf'RR-m-CHARGfl OR .POULTRY RESEARCH SECTION, Imperial 
Veterinary Research Institute, Isnagnr, United Provinces, India- 
High Commissioner for India, General Department, India House, 
Aldwych, London, W.C.2 (October 8). 

CHIRP LNOTtJRMR in Elbotmcal Engineering at the West Ham 
Municipal College, Stratford, E. 15 -Principal (October 9). 

Two Assistant Keepers (Second Class) on tin* Higher Teclmical 
Staff of the Science Museum—■ Director, envelopes marked "Assistant 
Keeper*’ (October 11). 

Second Assistant Petroleum Technologist for the Government 
of Trinidad and Tobago—IUrector of Recruitment (Colonial Service), 
2 Richmond Terrace, Whitehall, London, S.W.l (October 15). 

Wm. Hudson Professor of Economics In Natal Uni varsity College, 
Pietermaritzburg and Durban, South Africa—Registrar, Natal Uni¬ 
versity College, Pietermaritzburg, Natal (November 9). 

Assistant in Zoology In the University of Glasgow—Secretary, 
University Court. 

Master for Mechanical Enoinreri.no at the Technical Institute, 
Ashford—Principal. 

Railway Engineer (temporary) for H.M. Office of Works—Chief 
Architect, Room 65 a/ 3rd, H.M, Office of Works, Storey's Gate, S.W.l. 


Official Publications Received 


Canada : Department of Mine* and Resources. The Canadian 
Mineral Industry in 1936, Reviews by the Staff of the Bureau of 
Mines. (No. 786.) Pp. Ui+78. 25 cents. Analyses of Coals and otlior 
Solid Fuels, 1984 to 1936. Appendices. I; Analyses of Coals and 
Peats, 1918 to 1926, hitherto Unpublished : 2 ; Analyses of Ash from 
Coals, Cokes, Peat and Woods. Complied by J. H. H. Nicolte and 

C. B. Mohr. (No. 779.) Pp. tit 1139. 26 oents. (Ottawa : King's 

Printer.) [69 

Royal Observatory, Hong Kong. Magnetic Results, 1936. Prepared 
under the direction of C. w. Jeffries. Pp. 4ft, (Hong Kong: Royal 
Observatory.) 1 dollar. [60 

Pet Kgl. Panaka V Idcnskabnmes Selskeb, RJotogfeke Meddelelser 
13, 7 : Rhythmic Diurnal Variations in tlm CEstrous Phenomena of 
tho Rat and their Susceptibility to Light and Dark. By Axel M. 
Hemmlngsen and Niels B, Krarup. Pp. 01 + 4 plates. 3.00 kr. Bio- 
logiakc Mcddelelser 13, 8 : The Production of Mating instincts in the 
Rat with Chemically Well-defined (Estrogenic Compounds, By Axel 
M. HommJugscn and Niels B. Krarup. Pp. 10. 0.60 kr. (Copenhagen : 
Levin And Mnnkagaard.) [69 

Department of Agriculture, Straits Settlements and Federated 
Malay States, insects, Fungi and Bacteria associated with Copra In 
Malaya. I : Insects associated with Copra In Malaya ; 2 : Deterioration 
of Copra caused by Bacteria and Moulds. By G. H. Corbett, Mohamad 
Ynsope, Aim Hassan and F, 8. Ward. Pp, 1114-108 -HU plates. (RuSla 
Lumpur : Department of Agriculture.) 50 cents. [59 

Memoirs of the Geological Hurvey of India. Palesontologia Indica. 
New Series, Vol. 24, Memoir No. 1 ; The Eocene Beds of the Punjab 
Salt Range. By Lieut.-Col. L. M. Davies and E. 8. Pinfold. Pp. 1114 
79 + 7 plates. (Calcutta ; Geological Hurvey of India.) 6.2 rupees ; 

10*. [69 

The Genus Youngia. By Ernest B. Babcock and G. Ledyard 
Htebblns, Jr. (Publication 484.) Pp. Hi4-1064-5 plates. (Washington. 

D. C. : Carnegie Institution of Washington.) [79 

Southern Rhode*la. Meteorological Report for the Year ended 30th 

June 1930. Pp. 45. (Salisbury: Government Stationery Office.) [79 
Bulletin of the lilugham Oceanographic (Collection, Peabody Museum 
of Natural History, Yale University. Vol. 3, Art. 7 : Concluding 
Reijorfc on Fishes, with Species Index for Articles 1~7 (Fishes of the 
Third Oceanographic Expedition of the Pawn*#). By Albert Eide 
Parr. Pp. 79. Vol. 6, Art. 1: A Contributlomio the Chemistry of the 
Caribbean and Cayman Be as. By Norris W. Ragestraw and Homer P. 
Smith. Pp. 41. Vol. 6, Art. 2 : On the Longitudinal Variations in the 
Dynamic Elevation of the Surface of the Caribbean Current. By 
Albert Elite Parr. Pp, 20. (New Haven, Conn.: Peabody Museum of 
Natural History.) * [79 

South Australia: Department of Mines. Mining Review for the 
Half-Year ended 31st December 1936. (No. 66.) Pp. 106 + 6 plate*. 
(Adelaide : Government Printer.) [89 

South Australia : Department of Mines: Geological Survey of 
South Australia. Bulletin No. 16: Geology of the Northern Part, 
Hundred of Macclesfield, with Special Reference to its Economic 
Aspects. By Ralph W. Segn.lt. Pp. 634-3 plates. (Adelaide: Govern¬ 
ment Printer.) [89 


Great Britain and Ireland 

Department of Scientific and Industrial Research. Forest Products 
Research Records, No. 21: The Growth and Structure of Wood. By 
B. J. Rcndle. Pp, 111+24 + 1 plate. (London : H.M. Stationery Office.) 
6tL net. 1.39 

Ordnance Survey. The Magneto-Theodolite. Pp« 12+4 plates. 
(London : HJd. Stationery Office.) 2*. 6d. net. [39 

Mines Department. Fifteenth Annual Report of the Safety in Mines 
Research Board, including a Report or Matters dealt with by the 
Health .Advisory Committee, 1936, Pp. 130 + 14 plate*. (Loudon: 
H.M. Stationery Office.) 2*. net. [39 

Board of Trade. Survey of Industrial Development. 1938 ; Par- 
ticulan of Factories opened, extended and closed fa 1986 ; with some 
figures for 1936. Pp. iv+88. (London: HE. Stationery Office.) 
9a. net, f3ft 

University of Manchester: Faculty of Technology. Prospectus of 
University Courses In the Municipal College of Technology, Manchester, 
Session 1987-38. Pp, 414. (Manchester; College of Technology.) [69 


Catalogues/ etc. 

A Pamphlet on Cambridge CO, Apparatus for the Steam Raiser 
(Folder No. 60.) Pp. 6. (London : Cambridge Instrument Co., Ltd.) 

Priced Catalogue of B.D.H, Laboratory Chemicals. Pp. hr 4 204. 
Plant Hormone* : Substances promoting and controlling Cell Growth 
and Root Formation In Plants. Pp. 4. (London : The British Drug 
Houses, Ltd.) 

Catalogue of Books on Natural History: ineluding Anthropology, 
Botany, Entomology. Evolution, Zoology, Ornithology, etc. Pp. 44. 
(London : W. and G. Foyle, Ltd.) 

Natural History. List No. 1, Pp, 6. (Den Haag: Antiquariaat 
W. Junk.) - 

Conti-Olo Luminescent Products. Pp. 4. (Cleveland/ Ohio: Con¬ 
tinental Lithograph Corporation.) 

A Catalogue of Books and Periodicals on all Classes of Zoology. 
(No. 640.) Pp, 120. (London : Bernard Quarltoh, Ltd,) 
Photomicrography with the Vickers Projection Microscope. (Publi¬ 
cation No. 8727) Pp. 04. (York: Cooke, Troughton *ud Simms, Ltd.) 
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Societies and Academies 

Paris 

Academy of Sciences, July 19 {CM. t S6D5, 185-264). 

Marcel Del&pine awl Charles Hanbgraafk : 
The catalytic hydrogenation of cinnamic aldehyde 
and of eitronellal. Study of the order of attack of the 
aldehyde group and the double bond, tiBing Haney 
nickel with and without platinizing. 

Richard Fosse and Roger db Larambergue : 
The mechanism of the synthesis of oyanamide in the 
oxidation of glucose in the presence of ammonia. 

Henri Colin and Henri Belval : (Chemical 
affinities and classification in the Horde®, 

Pierre Lb jay : New determinations of the acceler¬ 
ation of gravity in Europe and in the Levant. 

Jacques i>e Lapfarent : Ancient phenomena of 
rubefaofcion in the central Sahara. 

Lucien Daniel : New observations on grafting. 

Folkk Opqvist : Equations of compatibility for 
any system of orthogonal triple co-ordinates. 

Lucien Godeaux ; Algebraic varieties of genus 
unity containing cyclic involutions. 

M. Eidklheit : Systems of linear equations with 
an infinity of unknowns, 

J. ftu ntzmann ; Homomorphy between multiform 
systems. 

Robert Wagner : Multivalent functions in space 
of matrices. 

Florin Vasilkbco : An application of normal 
families of distributions of moss. 

Nicolas Cioranksk o : The deformation of elastic 
j»lates in the case of analytical data. 

Jean Galibotjro and Pierre Laurent : Bub- 
permonent deformations (reactivity phenomena). 

Jean Malfitano : The constitution of the photon 
considered as a dipole, 

Mme. Zina Soubarbw-ChAtelain : The variations 
of conductivity undergone by dilute solutions of 
molybdic acid in tho course of their neutralization. 
The experiments described support the theory of the 
existence of tho acid H a Mo a O v 

0, Dony-Mnault and A. de Jakr : Study of 
electrolytic vessels with mercury cathode. 

Maurice Fallot : The magnetic properties of the 
alloys of iron with ruthenium and osmium. 

Roger Servant : The double refraction of quartz 
in the extreme ultra-violet and the Schumann region. 

Lucien Maillist ; The emission of X -rays by 
vacuum tubes of very small dimensions, submitted 
to a high-frequency current. The tulies described 
were 2-6 cm. long and 3-5 mm. in diameter, fitted 
with a single wire anode. Borne applications in the 
field of radiotherapoutics are indicated. 

Mordechai Bobtklsky and Ml le. Melanie 
Rappoport : The decomposition of hydrogen per¬ 
oxide in the presence of a cobalticitrio complex 
compound as catalyst. 

Fxerrk Trunel : The electric moments of some 
fatty dinitriles. 

Raymond Qttblet and Jean Allard ; The oh lor- 
methylation pf anisic aldehyde. Passage to 1- 
methoxy-2-methylol-4-methylalbenzene. 

Lucien Dautrebande, Pierre Anoenot and 
Edmond Dumoulin : Study of antkeroaol esparto 
grass filters. The influence of the hygrometrio state 
on the penetration of ontieerosol filters. The influence 
of the time of passage of the moist atmosphere. 

R. Russo : The Kimmeridgian age of the terminal 
layers of the western Beni Bnassen (Morocco). 


URE 

Charles Ceabrolin : The germination of the 
seeds of Orobcmche ttpecioaa, 

Robert Ecbevin and Roger Ulrich ; The nature 
of the intravacuolar inclusions in the fruit of the 
ivy (Hedem Helix}* 

Pierre Draoh * Generalities on the development 
of the crystalline textures in the tegumentary skeleton 
of the brachyurous Decapods. 

Jean RAonter and Andr& Quevauviller : The 
influence of the nature of the acid on the action 
exercised on the motor nerve by different salts of 
novooaine and morphine : different qualitative be¬ 
haviour according to the concentrations. 

Paul Fortin : Very clear entoptic vision of the 
retina in the orange red, 

Marcel Avel : Experimental analysis of the 
determination of the dorno-ventral axis in the re¬ 
generation of the head in worms. 

Etienne Wolff : Egg laying anomaly in an inter- 
sexetl fowl, after the action of androsfcerone, on the 
Muller ducts of the embryo. 

Augustin Boutaric and Mme. Madeleine Roy : 
Spectrophotometric researches on aqueous solutions 
of bile, 

Jean Lolseleur and Mlle. Ren^k Colliarp : 
The adsorption of polypeptides by the proteins of the 
blood serum. 

Charles Ciiampy, Maurice Heitz-Boyer and 
Roger Coujard : The mechanism of the hormono- 
sexual actions on the dysuria of prostfttioe. 

Moscow 

Academy of Sciences (C.H, 9 15, No. 5, 1937), 

8. Be eg mann : A theory of functions satisfying a 
linear partial differential equation (1). 

V. S. Ignatovskij : The Laplace transforma¬ 
tion (8). 

L, Lu stkrni k : A generalization of the equation 
of the Sturm-Liouvillo type. 

A. Bobrov : The relative stability of sums of 
positive quantities. 

V. Fock : The Bose amplitudes in the neutrino 
theory of light. 

A. Toporec : The mechanism of the formation of 
atomic and colloidal centres of silver in alkali phos¬ 
phorus halide. 

L. I. Belajkv : The problem of the electrophoresis 
of lame 11® at the interface of liquid phases. 

P, J. Schmidt and G. P. Platonov : Anabiosis 
and fish transport without water. Experiments are 
described showing the possibility of preserving chilled 
fishes alive for more than twenty-four hours, while 
smaller fishes can be revived after chilling for ten 
days. 

J, N, GoLUBtNSKtJ : A tetraploid form of Ocimum 
canurn Sin is produced experimentally. 

D. J. Vakulin : Reaction of reversibility in 
PerUla ocyrnaides L. under natural conditions. 

T. T. Demidenko : Iron in the nutrition of higher 
plants. 

V. L. Vagin : The position of the Ascothoracida 
ord. nov. (Cirripedia Ascothoracica Gruvel 1905) in 
the system of Entomostraca, 

P. J. Schmidt : The Pacific genera JSurymen 
Gilbert and Burke and GUbertidia C, Berg (Pisces, 
Cottidffl). 

G. V. Lopashov : (i) The formation of organs in 
organisms deprived of the nervous system, (ii) The 
specificity of inductive influences. 



University Events 

Glasgow. —Prof. George Barger, professor of 
chemistry in relation to medicine in the University 
of Edinburgh, has been appointed Regius professor 
of chemistry in the University in succession to Prof. 
George Henderson, who has resigned. 

Dr. Noah Morris, lecturer in biochemistry, has 
been appointed professor of materia medica and 
therapeutics. 


Science News a Century Ago 

The Iron Ship 5iriur 

The first iron ship to be classed by Lloyd’s Register 
of Shipping was the steamer Sirius, the records of 
Lloyd's Register stating she was built under the 
inspection of the Society’s London surveyors, and 
intended for service on the River Rhone, her port of 
registry being Marseilles. The Sirius was built by 
William (afterwards Sir William) Fairbaim at his 
yard at Millwall, which afterwards formed a part of 
the yard at which the Great Eastern was constructed. 
According to the Hailway Magazine , she was launched 
on September 26, 1837, and she was the longest 
vessel so far built of iron. She measured about 
164 ft. in the keel and 176 ft. on deck. Her beam 
was 17 feet. She was intended to be worked by two 
high-pressure engines of 35 horse-power each having 
a 24-in. cylinder with a stroke of 3J ft. She was to 
have three boilers with copper tubes. “The iron 
planks of which she is made”, said the Railumj 
Magazine , “are about 7 ft. long, 14 in. wide and a 
quarter of an inch thick, and her ribs are of double 
angle iron with diagonal stays. Her mould is hand¬ 
some, but rather narrow ; and when she has her 
machinery and water, it is calculated she will not 
draw above two feet of water. She is besides, divided 
into four compartments by three iron water-tight 
bulkheads ; so that if a fracture should happen in 
any one part she will still float safely.” 

Fossil Discoveries in France 

In its column of Miscellanea, the A therumim of 
September 30, 1837, under the title “More Fossils”, 
said : “M. Az^ma lias found some fossil bones of 
mastodons and the rhinoceros, reptiles, and some 
well-preserved fruits in the parish of Sauveterre, near 
the district explored by M. Lartet, whose discoveries 
we announced some time back. We should like to 
ascertain whether the skeleton of tho new and 
remarkable rhinoceros brought from behind the 
Gape by the expedition under Dr. Andrew Smith, 
presents more affinity to the recen% ©r to the fossil 
species. It seems that the new fact concerning fossil 
quadrumana has boon succeeded by a similar dis¬ 
covery in the Hiinmalaya mountains, but which is 
not so curious os the circumstance of finding these 
animals in Europe ; and what is still more extra¬ 
ordinary, tho comparative anatomists have deter¬ 
mined the European species to be similar to those 
Gibbons which inhabit the remotest parts of Asia. 
M. Lartet's discoveries have given rise to much 
discussion in the French Academy of Sciences. ...” 

Reforms in the Hospitals 

A coKaaspoNPENT signing himself “Spectator’* in 
a letter to the Lancet of September 30, 1837, mentions 
the following improvements which had taken place 


at the London hospitals during the pf&vious ten 
yeans; ■' 

“L The introduction of clinical lectures, a depart¬ 
ment of instruction which was before shamefully 
neglected in this country, and is even yet but im¬ 
perfectly taught. 2. The publishing of hospital 
reports, a measure forced upon tho medical officers 
by The Lancet, 3. The annual distribution of 
prizes to the students (which did not become general 
until after 1826). 4. The withholding of certificates 
unless a few lectures have been attended; for I 
remember the time when it was not an uncommon 
occurrence for a student to boast that he had received 
a certificate without having attended a single lecture. 
Lastly, I may mention the posting of post-mortem 
examinations ; the absence of hole and comer opera¬ 
tions ; the opening of the libraries and museums; 
the establishment of clerical clerkships, the greater 
punctuality in the visits of the medical officers 
(although, I confess, there is much yet to reform in 
this respect) and the frequency of periodical exam¬ 
inations by bo mo of the teachers may also be added 
to the list of benefits on the part of the students 
which have reluctantly been obtained from the ‘Dubs 
and Put os’.” 

Medal Striking 

The Gentleman's Magazine of September 1837 
contains the following announcement : “M. Pistruooi, 
chief medallist in the Royal Mint, has discovered a 
mot hod by which he can stamp a matrix or a punch 
from a die which has never been touched by an 
engraver, and yet still make the medal identically 
tho same with the original model in wax ; an opera¬ 
tion by which the beauty and perfection of the 
master’s design are at once transferred to any metal, 
whether gold, silver or copper, by striking it according 
to the usual process. The model being made in any 
substance, wax, c)ay or wood or other fit material, 
a mould of it is taken in plaster, from which mould 
when dried and oiled to harden it, an impression is 
taken in sand, or other similar substance which may 
be preferred, and from this again a cast is obtained 
in iron as thin as possible, that the work may come 
out sharply, and the iron attain the hardness almost 
of a steel die hardened.” 

Spirit Drinking in India 

An editorial in the Indian Journal of Medical and 
Physical Science of October 1, 1837, contains the 
following warning to the Government: “The lives 
of European soldiers in this country arc unhappily 
passed in a state of imprisonment in their barraoks 
from 10 o’clock in the morning to 4 o’clock in the 
evening. There is nothing of that change of scene 
and agreeable occupation of time as experienced by 
British soldiers in their own congenial and delightful 
country. Their indolence and want of amusement 
tend to a despondency of mind, and to depression 
of the whole animal functions, to arouse which spirits 
are had recourse to, and which is in fact looked upon 
os a necessary and luxurious pastime, sanctioned as 
a ration, and approved of as a custom. Canteens 
are rooms appointed by military rule as a place of 
refuge to gratify tho appetite, by adding the indul¬ 
gence in liquor to social conviviality. Rut is the 
Government of the country aware that all this breaks 
up the physical energies both bodily and mental of 
their brave troops?** j - 



The Teaching 

HEmathematical subsection (A*) of the British 
_ Association departed this year from its usual 
policy of presenting papers on specialized branches 
of research, and its sessions at Nottingham war© 
devoted chiefly to two discussions on the teaching of 
mathematics. On Saturday, September 4, Prof. E. H. 
Neville opened a discussion on the unification of 
S^l&a in schools*. Mr* H*JL A. Broad bent condemned 
the older school text-bobks m a collection of water¬ 
tight compartments,, and pointed out the need for 
the course to be systematised and unified. Mr. G. L. 
Parsons contrasted the older method of putting all 
the emphasis on tec^dejne with the newer methods 
of bringing out the idSas of the subject. He favoured 
the approach by means of the formula or the equation 
rather than by tedious tlrill in elementary algebraic 
processes. Mr. M. H. A. Newman gave the university 
point of view, particularly as regards the importance 
of linear trai^ormations and matrices. Mr. W. J. 
Langford pointed out that changes in the school 
course could not be made unless such examinations 
as that for the School Certificate were modified 
correspondingly. He suggested that teachers should 
agree upon a policy, and then submit alternative 
syllabuses to the examination authorities. 


of Mathematics 

The papers attracted a large audience, including 
many from other sections, and the lively discussion 
that ensued proved that the subject was felt to be 
of great interest and importance. 

On Tuesday, September 7, Prof. H. T. H. Fiaggio 
opened a discussion on the bearing of higher geometry 
on the school course. Prof. E. H. Neville protested 
against the policy of drill in the application of devices 
of which no rational explanation had been given. 
Mr. H. G. Green showed how to give this explanation 
in the case of the ‘lino at infinity’, and Prof. W* H. 
McCrea in tho cos© of the ‘circular points at infinity*. 
Prof. H. S. Ruse pleaded for on extended treatment 
of differential geometry, including vector methods, 
A general discussion followed. 

At tho end of thk:discussion Mr. C. H. H. Franklin 
exhibited a mo»fe interesting collection of models 
representing four* and five-dimensional solids, by a 
principle analogous to that employed to represent 
three-dimensional solids by a sketch on two-dimen¬ 
sional paper. 

The secretary of tho subsection, Dr. Dorothy M. 
Wrinch, is to bo congratulated on the success of the 
policy of replacing isolated papers by discussions on 
topics of wider interest. H. T. 'H. P. 


Biological Standards* 


T HE proceedings of the mooting of the Permanent 
Commission on Biological Standardization hold 
at Genova in the autumn of 1935 have been published, 
together with the reports of tho technical experts to 
whom a number of different questions dealing with 
biological standards had been referred. 

Six standards were adopted or redefined by the 
Commission. The pituitary (posterior lobe) powder 
and tho Digitalis purpurea leaf powder, at present 
in use as standards in Great Britain, stocks of which 
are held at th© National Institute for Medical Re¬ 
search, Hampstead, were adopted m international 
standards, and the Institute was asked to distribute 
them on behalf of the Health Organisation, The 
original international standard pituitary powder was 
prepared by Prof. Voegtlin and was available for 
issue to authorities desirous of testing their national 
standards, but up to that time no laboratory had 
been entrusted by the Commission with its general 
distribution : the two preparations are of the same 
activity. The original international digitalis standard 
powder is nearly exhausted; but the stock of the 
British St&ndardi* sufficient for international require¬ 
ments for some time; its potency is, however, 
greater than that of the previous-standard, so that 
one unit -Jrrepresented by 0*08 gm. of the new 
f^andard, as compered with #*1 gm. of the previous 
preparation, A crystalline sample of insulin was 
adopted m standard and defined as containing 22 
unitsper mgm. The previous standard was amorphous 
* 9 f the Health OrganieeUioa, Special Number, 


and contained 8 units in one milligram. Two 
standards for substances for which standards had not 
been previously available were recommended for 
adoption : one for B. histolyticue antitoxin, and tho 
othnr for diphtheria antitoxin for use in the floccula¬ 
tion test. The question of the standards for ars- 
phonamino and its derivatives was left for further 
consideration by a small technical committee. 

It was further agreed that work should be carried 
out on tetanus antitoxin, poliomyelitis convalescent 
serum, staphylococcus antitoxin and antityphoid 
serum. The recommendations adopted by the inter¬ 
governmental conference on biological standard¬ 
ization were considered and certain subjects reoom- 
mended for further examination, including the 
stand ardizationof anti-anthrax serum, anti-swine 
erysipelas scrumsanti-venom serum and the prepara¬ 
tion of a standard Digitalis lanata leaf powder; 

The bulk of the report is devoted to the reports of 
the experts who have been examining proposed new 
standards, and gives the evidence on which the 
Commission has based certain of its recommendations : 
for the details of these experiments the original report 
must be consulted. The separate sections deal with 
insulin, hiatolyticus antitoxin, diphtheria antitoxin, 
tetanus antitoxin and antipoliomyelitis convalescent 
serum. The bulletin also includes reports of the 
Standards Departments of the National Institute for 
Medical Research, Hampstead, and the Statens Serum 
Institute, Copenhagen, and concludes with a useful 
description of a simple laboratory method for the 
desiccation of serum and other protein solutions. 
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